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Buffs. 


Return of a 
Smash Hit Sello 


memory. 
computer soe 
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*8. 
Sir Clive Sinclair will tear his hair 
when he reads about this one. If 
Acorn lose the BBC contract it 
would be going to him. This small ad 
in Byte for ‘California Digital’ adver- 


What good a C5 on C4? 


The first series of the Channel 4 programme, 4 Computer 
Buffs, is now at an end. We commented on the first 
programme in the run last month, at that time suggesting 
that the series may well turn into a gigantic plug for a 
certain well known computer magazine. These fears 
turned out to be unwarranted and the plug per minute 
factor was very much less in subsequent episodes. Now 
that the series is over we are in a position to assess just 
how well the mass medium of television has served the 


The series had its good points: the photon software 
transmissions were an interesting experiment making full 
use of the opportunities offered by TV. Guy Kewney, the 
only ‘real’ computer person on the programme, presented 
some excellent news/gossip pieces, and it was interesting 
to see the faces behind some of the big names in the 
industry. Potentially the most exciting element of the 
programme as previewed were the ‘star’ interviews. 
Television, as a medium of communications, can give its 
best in well conducted, head to head interviews. 
Unfortunately the interviewers chosen to conduct these 
chats with the likes of Sir Clive Sinclair gave the 
impression that they were reading the questions from an 
autocue, and indeed they probably were. There were no 
new insights into the industry and there was no attempt 
by the interviewer to react to answers given to their 
questions when, possibly, the interview could have 
explored interesting new ground. 

The programme formed part of Channel 4’s 
educational output and there is little doubt that it had 
educational elements. Whether or not is was for computer 
buffs is another question. The series reached, for my 
money, its lowest point in the last programme of the series. 
Modem corner, by all accounts a popular part of the 
programme was given over to a Muppet sketch while Guy 
Kewney was reduced to pedalling a C5 towing a gigantic 
pizza across the studio. | know.computing is meant to be 
fun but this sort of slap stick computer humour would 
seem more at home in Spitting Image than in 4 Computer 
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tises the ‘world famous’ Dragon 64, 
‘manufacturered by the Tano Corp.’ 
{who?) ‘under license of the British 
Broadcasting Company’. And all for 
$139. 
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Latest Microprofessor 
teaches 16-bit computing 


The first 16-bit version of the Mic- 
roprofessor learning system is now 
available from Flight Electronics. It 
uses the same processor as the BM 
PC ~ the Intel 8088 - inside an 
improved package with proper 
keyboard and liquid crystal display. 

The MPF 1/88 is compared by 
Flight to a Meccano set built about a 
chip, to enable designers to pro- 
totype control devices for robot 
systems and servo mechanisms, or 
for use as a single board educa- 
tional system — this is a computer 


designed to be opened up and 
examined, 

This is the third Microprofessor 
development system to be manu- 
factured by the Multitech Industrial 
Corporation. The first two, single 
board Z80 and 6502 machines, 
have already sold over 70,000 units 
worldwide, Bigger sales are 
expected for the MPF 1/88 ‘be- 
cause of the great interest in the IBM 
PC and 8088 systems in general’. 

Standard hardware includes the 
Intel 8088 CPU, 4K RAM and 16K 


Cumana perks up the ailing Electron with an alternative to Acom’s disk 
drive interface. The Cumana interface is designed for double density 
recording and is compatible with both 5.25 and 3.5 inch drives. Up to 89 
file names are available on each disk and the interface indudes a real 
time dock/calendar with battery back-up for automatic date stamping of 
files. The device offers a utility for copying files from the double density 
Cumana DFS onto a single density Acorn DFS disk that can be used on a 
BBC micro, an edit program which reads and writes disk directly, a single 
density formatter which allows disks to be formatted as Acorn DFS disks, 
and a program to copy files from single density Acorn DFS disks onto 
double density Cumana DFS disks. Cumana Lid, 0483 503121. 
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ROM (expandable to 24 and 48K 
respectively). The keyboard has 59 
full-travel keys including two func- 
tion keys. There is a Centronics 
interface and a 64 pin expansion 
bus to allow the MPF 1/88 to inter- 
face with many of the expansion 
cards designed for use with the IBM 
PC. This facility gives RS232C, 
memory expansion, video colour 
output etc. 

The Microprofessor comes as 
standard with a 16 byte monitor 
featuring many interactive sub- 
routines for Assembly language 
programming, and support for inter- 
facing to a standard ASCIl terminal, 
a printer driver for Centronics prin- 
ters, and asynchronous communi- 
cations routines. 

The standard software is 
intended to teach the user how to 
write and debug programs, to teach 
Assembly and the fundamentals of 
V/O interfacing. The MPF 1/88 is 


priced at £325. 
A wide variety of options will be 


available with the MPF 1/88 in the 
first quarter of 1985. Software 
options include a two-pass assem- 
bler with editor for simplifying the 
assembly language programming 
process and carrying out compli- 
cated programming projects. A 
ROM-based BASIC interpreter for 
learning BASIC and a Forth soft- 
ware option will be also available in 
the second quarter of 1985. 
“Because of the great interest in 
the IBM-PC and 8088-based 
systems in general, we expect the 
MPF 1/88 to be an even bigger sales 
success than our first three 


systems.” explained Max Soffe of 
Flight. 


Tracker Ball 
for flying aces 


The Marconi tracker ball incorpo- 
rates many of the features 
developed by MEDL, one of the 
Marconi avionics companies, for 
tracker balls used for military and air 
traffic control applications. 


Glad to be here 


This issue of E&CM at some stages 
during the month seemed doomed 
not to appear. Half of the staff were 
struck down by a very nasty flu bug 
on top of which the Editor's car was 
broken into and some vital docu- 
ments stolen. It is only thanks to 
Stirling efforts on behalf of our 
typesetters, Time Graphics, and our 
printers, Riverside Press, that we 
made it to the newsstands on time. 


g 


An alternative to E2CM’s admittedly rather messy scheme for reusing 
printer ribbons (see March ‘85 issue) is a service offered by Graphic Dis- 
play Systems. This company will rewind your used multi-strike printer 
ribbons for half the list price of the original ribbon cartridge. GDS daims 
that the second pass of a ribbon through a printer results in little or no 
loss of print quality - and that « ribbon will often produce acceptab le 
results after three rewinds. Real skinflints can buy the machine itself for 
£85, otherwise send your used ribbons to GDS, Bright Haven, Robins’s 
Lane, Colworth, Cambridge CB3 SHH. 
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The tracker balls (more accurate 
than a joystick, take less space than 
a mouse) output a train of pulses 
with directional information for each 
of the X and Y axes. Each pulse is 
generated by an optical encoder, 
and provides an increment of cursor 
movement enabling precise posi- 
tional control with zero drift, says 
Marconi. 

The price of £15.90 (BBC micro 
and CBM 64) includes graphics 
software. A roadtest in E&CM next 
month. Central Trade Exchange 
0582 64334. 


No FT — No rohot 


This computer controlled lift 
system is one of four new additions 
to the Fishertechnik robotics kit. 
There are now sufficient compo- 
nents to build six robot forms — the 
other new devices include a 
machine tool, traffic lights (‘an 
elementary introduction to I/O oper- 
ations’) and an aerial rotor with an 
infinitely variable number of antenna 
positions, controlled by poten- 
tiometers. The kits are available with 
interfaces for Commodore, Apple II 
and Acorn computers. Economa- 
tics, 0742 690801. 


Not a nice little 
earner 


Dear Sir, 

Thank you for writing about 
Compunet in your March issue. 

However, | would like to correct ’ 
the impression given in the last 
paragraph that hacking could result 
in a ‘nice little earner’. 

Unlike Prestel, knowledge of a 
user's ID and password is 
insufficient to get a hacker into 
Compunet. It would also be 
necessary to have the user's 
modem. A unique number in each 
modem is interrogated on log-in 
and must tie up with the ID and 
Password, 

In the unlikely event of a user 
losing both his modem, and ID and 
Password and not knowing about it, 
another factor would prevent the 
Password initialising. Sellers are 
not paid until the money is collected 
from the buyer. The buyer gets an 
itemised statement (again unlike 
Prestel where only a total of 
chargeable frames is presented) to 
check before the bill is paid. They 
would surely notice and object to 
muitiple purchases of £5 blank 
frames, especially if their modem 
and ID had gone missing. 

!f we come across a potential 
fraud such as this, we will take 
action against the seller who is 
known to us — it is not possible to 
upload material anonymously. 

| hope you will publish this 
correction —|’m sure you do not 
wish to be seen encouraging your 
readers to commit fraud. 

Yours sincerely, 

J. M. Clarke " 


Commercial Manager, Compunet 


Far from encouraging our readers 
to comit fraud, the article to which 
you refer set out to alert 
organisations such as Compunet to 
the dangers to the integrity of any 
data base if security considerations 
are not given sufficient attention, 

While we take the point that the 
unique number built into a 
Compunet modem makes the 
system slightly more secure than 
other similar services it is by no 
means necessary for a user to lose 
their modem if a hacker is to make 
unauthorised use of their account. 
The recently published ‘Hackers’ 
Handbook’ details at least two 
ways in which such protection may 
be bypassed. 

in conclusion we concede that 
the ‘earner’ referred to is not a 
realistic possibility, there are plenty 
of schemes that are far more 
workable — we shall not be 
publishing these however. 
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INCREASE 


YOUR WORD POWER 


Mike Williams explains the principles behind a 
tachistoscope, a device that helps train people 
who have to make split second decisions, and 

describes a BBC program based on these ideas. 


Look at a picture, or an image 
on your video screen. As you do 
so, your eyes will jump from 
point to point taking in a ‘chunk’ 
of the picture each time. While 
you do this, your brain 
processes the incoming 
information and generates 
some kind of internal 
representation of the outside 
world. If you have plenty of time 
then your eye-brain can make a 
number of inspections of the 
picture. But suppose you only 
get a single flash; how much 
would you be able to see? 


WDUD. 27, 44,27, 46, 2,27, 79,4.27, 77,9 
7 


Ls 
REM Oe e eee eee EERE K EERE ETD ee 
REM # Speed-Read Tachistoscope ¢ 
FEM ¥ by * 
REM # ME.Witt:ams ' 
REM XXeeERER EEE RT REE EEE ORT 


100 
110 
120 
120 
140 


MODE? 

Gr 

® DNERROR SO'TD 210 

9 PROCinit 

Od PROC Ms achs ons 

PROCmenu 

220 IF n_flag THEY ©ROCmumbers 
IF w_ftag THEN FPOCwards 


Ho DEFPROCAumber s 
caf PROC levetenscmel eset 
270 REPEAT 
PROCmate_string 
CLs 
FROC show 
SrOCe het 
z UNTIL FALSE 

» ENDPROC 


it SEFPROCs ma" 


ENDS ROC 


2") DEF FRO astructy ans 
0 PROCheadar | 
| RESTIRE 
O® READ Asse 
PROCcanter Ag. VFCE 
FEAD Ag 

NTT ofan 

> REPEATS UNTIL 
Sat ENDFROC 


ZO DEFPROCmake_ = 
: Test$="" 
SEO FOR JN=L 
IF rl#t 
IF at 
NEXT 

® EMDPRAC 
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S10 SEFPROCsnow 


HEN Test a=Tect$+27 58 PND? 
q MET tastteTegt de leRe Ss eGRi bles 


For pilots on the lookout for 
enemy aircraft one glimpse is 
maybe all they would get before 
having to make vital decisions 
as to whether the plane coming 
up behind is an enemy or one of 
their own. Tachistoscopes are 
devices which are able to flash 
images onto a screen for a 
fraction of a second. They are 
used to train people in situations 
where split second decisions 
have to be made. 

Most of you are not likely to 
be interested in training pilots. 
A course based on the principle 


a1 


of a tachistoscope, using the 
BBC computer, to help 
increase reading speed will 
hopefully be of wider appeal. As 
you read this sentence your 
eyes are not moving smoothly 
across the page but are in fact 
making a number of jumps. 
After each jump the eye pauses 


for amoment while the brain 


does some processing, and 
then it moves off again. Itseems 
plausible that if you train 
yourself to ‘see’ more at each 
eye-rest, you should be able to 
make fewer stops and hence 


720 ENDPFOC 

74C 

TSO DEFPROCcHect 

760 OUI 

770 PROCheader '"Enter what 
7RC PROCBOY (17-24 2e@'2, 16.22 
790 IF n_fbag THEN PROCinput 


" Listing 1 is part of a more 


learn to read faster. 


The program shown in 


extensive speed reading 
course under development. 
The program is not only fun to 
use but it could do wonders for 
your reading speed. It flashes 
onto the screen some numbers 
or letters or words, and then 
challenges you to type in what 
you saw. If you are correct then 
you are rewarded with a 
congratulatory warble and 
eventually you just might go up 
a level. That means more - 
numbers, letters, or words, and 
you will soon discover your 
‘perception width’. The flash- 
speed is selectable as is the 
initial level. Try words at fast 
speed on level nine, after a few 
beers, for a real challenge! 

The trainer offers the choice 
of using random numbers, 
letters or words and phrases. 
You might like to include your 
own selection of words, for 
example some simpler words 
for young children or more 
technical words. The program 
could then be useful in 


7, 26+ ELSE PROCanput Isize, 4, 125) 


90C IF In#=Tests THEN PROCright ELSE P&OCwrong 
Bit VDUTE: REM 
82) ENSPROC 
370 

340 DEFFSOCr. ght 


reset window 


tbe For + 


Te OrSDUND 1.-15, :O8I%, 1: NEXT 
880 ENDPROC 
90 
900 DEFPROCwrorg 
P10 YDUDG:RER eho crrect aqswer 
Sa EGOCROX 4 Lt-4 fitsizert, 4 


ero PRINTTest 


WANE NOT w Flag “MEN 


sizes) 


Fo@ed-" pat 
ge'"Menu") 


ge 
10% 
Lite 
Ltt PROZLarges 


e,ce@srire Li ok = FS0Cheader ("944% Soinc dawn! 


TEP —USQUND 3 .- LS Lees. USMEET 


Tachizte scatoe #"" 


IF ~_flag 7HEN header f= 27F4 * drgete SLSE = act 
270 PROCheader theacer#: st 
m PROCc antes! CHRF1T2+" Freas SSCeFE far the men 1280 FRDCLerge | "Mec: 
FE OCwa: | 1iz9¢ FROG} arget "flaw - 
PROChe 1200 PRINT’ ~ 
a FROCEO ap re 121% FROClarge-"“Whith ™ 
SEFEAT UNTIL ism £¥-9¢ 172G PRINTTAR SSS 
eg LIT& PROCinert‘t,4 
PRINTTest#: 1T4aG PRINTTARS 
‘Ofwait (apeed) 47a0 TF EMAL ¢In#!-1 THEN speed=1 
SaREPEAT UNTIL SOT INKE-39 Liem TF EVAL ¢In€i-l THEN <perdeie 7 
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improving spelling. If you do 
want to add words, please note _ {iii) 
the following points: 
(i) |The words or phrases must 
be placed in DATA 
statements at line 5000, (iv) 
5010 and so on. This is 
because of the computed 
RESTORE at line 1450. 
(i) For the same reason you 
must not RENUMBER the 
DATA lines above 5000 
unless you modify line 


a 


1450 appropriately. 


Each difficulty level up, is a 
DATA statement with a line * 


number ending in 0, 5040, 
5050 etc. 

To keep the listing short 
only ten different words or 
phrases have been given 


for each level. You are less 


likely to get words 
repeated if there are more 
words at each level. If you 
do increase the number 


then also modify 
PROCshuffle by maki 
of greater length and 


making r% larger also. 


The rest of the program 
fairly straightforward. ° 


Explanatory REMs are included 
and the PROCs have sensible 
names. Some of these might 


well be useful to you in yo 


own programs. PROCinput is 


particularly useful in this 


program in that it only allows 
the keyboard to respond to 
certain keys. Thus when 
numbers are called for, only the 
number keys will respond (other 
is than the dreaded BREAK of 
course). 

So there it is. The program 
does not guarantee to increase 
your reading speed by this 
ur technique as there may well be 
other factors determining how 
fast we read. 


ng A$ 


1370 IF EVAL’ n$+=~ THEN speed 
{THO ENDPROC 

ea 

1400 DEFPROCWwor ds 

bal 5 

14290 °8OCheader ("Ward Se act" 
1420 PROCLevel 

1440) REPEAT 

1450 Nied@oge ne lecel} 
1460 RESTORE Nu 


7) sn=FNget_en 

FOR Jk-$ "O zn BEM cet cme of the words or phraces 
READ Test€ 
NEXT 

size=LEN (Test) 

SLs 

PROC ¢how 

©ROCcheck 


IF ak=© AND Leved/1¢ 
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Seo IF ob 
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wre UNTIL SALSE 
1580 

1590 DEF PROC evel 
center "Entar the tifficult 
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bead PRINTOB YS 
1456 PROC. eput 
Loace SINT TA, 
1670 level =E4 
1490 ENDPROC 
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17 


Sueed read numbers - 
Deed read letter: 
A"Coeed read acedy + 
"duit tne prograz - 4" 
740 DATA" " 

1750 
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THEN Jevelslevel+ira 
"+OTRS() evel)+" fee") :PROCHart ! 
‘SOND level £ THEN Jevel "level-iro! 
the" sPRDCwa: 


©FOCheader 


1760 DEFPROCWart (ths: TIME sO; REPEGT UNTIL ~IMEDt%: €NDPROC 


i770 
L780 DEFFNy_rsLOCALT 
1790 IFES TD “TRUE ELSE 
1aad 

1810 REMEsers 


EAT: iw INSTS : 
LSE 


MODE ? procedures treet 


Yn", SETS) sU@rTILTe 


1820 DEFPROCcenter (A8, vpooi PRINT TAR ((19-LENASDIV?) pos! ; as; ENDPEOC 
1830 DEFPROCheader (ASH VOUT, 24; FORIT=0 TO 1:PRINTCHRSLAL:CMREL°D; 


CHR GMBT: CHRSESD; +FROCCen ter (A$, VPDS} :NEXT: ENDPROC 


1840 DEFPROClarge(AShFORE=0 TO 1:PROCsenter ‘CHRERGD+Aas, VU) 2X1 ENURRUL 


1856 


165d FEMS SESE BEREE 


General purpose input 


1870 DEFPROCinput (LS,Lou.Hi%):REM string length ’=L% ASD betweenLo™ ang Hit 


1880 LOCALKEX, 2%: 
1890 PRINTSTRING#1 
1H REPEAT: 2h=GET: IFEMss STANDES 


THENPROCdel 


:STRINGS{(L%,CHRS (811; 28F X15, 


110 OeANTA'S (LRAND? 2< Hr Se THENPROCadd 
1920 OR2%746 THENPROCadd 
1930 ; HOR (E%=L 21 rENDPROC 


n@sLEFTO#( (og, k%) 3 PRINTCHRS2%; “2 "5 CHRS (9); :ENDPROC 
1950 DEFPROCadd KX=K+1: Ing=ing+CHRe 2%) cY'DUIS: ENDPRIC 
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1970 DEFPROCBOX (41, ¥1,%2, 421 

1980 LOCALY 

1990 PRINTTAB (1-1, Y2)CHR®1 46CHRSZS4STRINGS ( X2-%1-1, CHRS1S7) CHREIEL 


0 FOF ¥evoe) TO ¥i-1 
PRINTTAP(x1-1, 
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ci NEXT 
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ENDPROC 
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ctype it what -ou 


level", 
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4g REM da not renumber these 
S00 DaTAbave.ncte,card,becs, 
S10 DaTAapraper, si tent, uncover, st 


SO20 DATA"white howsre", “Large fish" 
“likes them". "bach door". "thank 


‘fire engine". "three says '. "Little oiq". 
s"41, away" 


get rhe Menu," 
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rome girls" 


$070 DATAsentence, flight, report, peprer,onhore,plent;.below.clack, rough, -aice 


£040 DATA“over tnere", 
take one". "they gang” 


ittle ouppy", 
ec apple", "can 


"please tre", 


geod road". "that train”, "roan away", " 


sure" 


S050 DATAcommunion. itnco-porate. eneormout.gatciot,e@esential,importance,cascade,4raorant.en 


gagement, tenement 

50a DATA“e:actl, as he wished" 
painter", “lettuce was crisp"."so 
nniot afford it", "had an engagement” 
S070 DATA" always wore turbans", "ince= 


"on the appoeite side", "s quantit 
ve the problim"."ineists on going”. 


of food", "well known 
“car incorporate", "ca 


"had an garphone"."an imitation pearl 


sant demancs", 


" "tried tc console". "wat alwaya avatlable","affered ar amendmert™, "the puppy, whimpered", 


“an electric mawer“. "Liked solid food” 
[O60 DATA“under tnese canditions","it 
map shows the topography", "the younger 
te a query", "transcends all his hopes” 
SOBS DATA*with 
3090 DATA*recanstruction pertod compl 
permanent committee", "relegated to the 
inate all previous relations" 

3095 DATA" tnterested in an entire rey 


riety of odd shapes". "looking for something lost" 


YDUS 
aFXI,0 


acellent retention","ie j,ustifiabl, affended" 


is just a conyjecture","will stipulate the brand".” 
generatioo","basic issues involved", "prampt reply 


eted", “immigration authorities asked","establish a 
fourth division". "set of divergent opinions", “tera 


t$i0n"."a satreten of undeveloped beach“, "amazing va 
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Interactive 
communication 


The pull of interactive gaming is the 
knowledge that you are not alone as 
you sit in the dark before a screen: 
that you are pitted not only against 
; the computer, but also against 
dozens and possibly hundreds of 
other games players picking their 
way through an identical scenario 
but following no set pattem of play. 

Interactive communication, and 
especially interactive games, are 
the latest preoccupation of commit- 
ted computer users in the US. Many 


offer games where you can go head 
to head against another person. 
Some networks offer multiple user 
games where 10, 20 or 100 or more 
players can participate at the same 
time, forming, groups’ and 
allegiances in simulated battles and 
adventures, 

But the problem has been how to 
represent the action to the player? 
While a few systems offer limited 
graphic symbols on the screen (usu- 
ally + | > & and the like), most are 
text oriented. One exception is the 
Plato Homelink service. 

Plato features outstanding static 
graphics. The catch was that only 
IBM PC machines or special (and 
expensive) terminals could be used. 
This bypassed all the personal com- 
puters. Recently Atari has intro- 
duced the Learning Phone cartridge 
which can access the system. It 
changes the Atari chameleon-like 
into an 80 column Plato terminal. 

Plato’s games combine graphics 
with a high level of sophistication 
and intelligence. Thére are over 25 
interactive games on the network. 
Moria is one of the most popular, 
and is of the sword and sorcery 
type. The player establishes a 
character and then goes out in a 
land ruled by the laws of fantasy and 
magic. Some refer to Moria as the 
world’s most confusing and com- 
pelling three dimensional electronic 
maze; it has seemingly endless 
rooms and corridors. Large num- 
bers can play simultaneously, anda 
player can continue indefinitely (the 
game never “ends”, although each 
particular event can be resolved). 

Empire is the adventurer’s meat 
and potatoes. 30 people can log-on 
to the game at one time to form the 
4 teams,. the Kazari, Federation, 
Romulans and Orions (this no doubt 
sounds familiar to fans of Star Trek). 
Each team controls a portion of 
space, with each pleyer command- 
ing a spaceship. The purpose is to 
overun and dominate all of the Uni- 
verse. A game can last for many 
hours or several days. Communica- 
tion is fast and furious, as everyone 
is making plans and scheming how 
best to destroy their opponents. 
Two dimensional graphics are 
employed in this game of strategy 
and clear thinking. And of course, a 
lot of violence. 

Games Computers Play bases its 
network on the visual, using Atari 
graphics to eliminate so-called 
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Marshal M. Rosenthal Teports on a new craze 
of interactive communication sweeping across 
the US hacking scene, and on the latest in 
all-purpose micro music synthesis. 
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“user friendly” command menus. 
The system is accessed with special 
software which does more than just 
act as a terminal program. Instead 
of a log-on code, the screen dis- 
plays the massive closed doors of 
the Custom office, which won't 
open if you’re not a member. If 
granted entry you assume control of 
a joystick driven robot surrogate. 
You may now move throughout the 
multi-coloured city which is com- 
posed of a variety of buildings, each 
relating to a type of user function — 
like the Post Office for mail and 
communications. The city scrolls 
with you as you enter any of the var- 
lous buildings. The software pro- 
vided displays the various graphics. 
Game’s computer keeps track of 
who you are and where you want to 
go. Entering the Social building 


allows you to prepare for 
Spacelanes, the multi-user inter- 
active role playing game. 


Spacelanes takes place in the Grey 
Sector, a galaxy of open space and 
lawlessness. Rules are infrequently 
obeyed, and fame and fortune await 
the bold and daring. There are a 
variety of sentient races, androids 
(and mutant variations on this 
theme) that the adventurer must 
face. He must develop his own 
resources as he maps his .way 
through space, strange planets and 
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unforseen disasters. 

Spacelanes is text oriented, but 
differs radically in that there is an 
online referee. The designer, PILOT, 
monitors each game running, mak- 
ing suggestions and _ arbitrating 
events. 

Each player assumes a character 
who can buy (or steal) weapons, 
aquire wealth, and in general just try 
to stay alive. The date and time for a 
game session is posted in advance 
to give players time to plan and dis- 
cuss possible scenerios with each 
other. 

Every session is a continuation of 
the last, and your character is saved 
until you are able to play again. If 


MIDIMATE one part of the Atari ST 
that you can buy now. 


you've been killed, well now you can 
start all over and try to learn from 
your mistakes, Or make others pay 
for them. 

(See the comms feature on page 
23 for more on the use of micros in 
general communications applica- 
tions). 


The MIDI connection 


There was a time when a synth- 
esiser or electronic piano cost a for- 
tune. Today you can buy a whole 
band and pack it in a briefcase. So it 
would seem natural for computers 
to have moved into this area a long 
time ago. Well, they did — the big, 
powerful ones, not the personal 8- 
bit machines. Even so, there was a 
compatibility problem in the music 
al instruments themselves; they just 
weren't made to interface with one 
another, 

MIDI (Musical Instrument Digital 
Interface) is arecent standard which 
allows various musical keyboard 
and synthesiser devices to com- 
municate with each other, in much 
the same way an RS232 port facili- 
tates data transfer between a com- 
puter and various peripherals. 
Hybrid Arts of California has per- 
fected the MIDIMATE; an integrated 
hardware/software package which 
works with Atari computers, past 
and present (a version is installed in 
the new ST line as well), Using menu 
driven software, a user can record, 
compose and play-back multiple 
tracks of music, taking full advan- 
tage of the various strengths and 
capabilities of up to 16 independent 
musical devices. 

Bob Moore is the president and 
chief software designer of Hybrid 
Arts. His young appearance belies 
the fact that he has been working 
with electronics and synthesisers 
for many years. ‘The MIDIMATE 
allows an incredible flexibility,’ says 
Moore. ‘The possibilities are incred- 
ible.” The software is impressive. 
Besides visual/aural metronomes, 
tempo controls, sequence tracks, 
overdubbing; devices can be 
remotely controlled, each note pre- 
cisely monitored and accounted for, 
Moore notes that the MIDIMATE has 
been given a tough construction for 
the novice and musician alike. “It's a 
sealed unit, you can't hurt it,” he 
adds. 

Moore's eyes light up when he 
mentions MIDICOM, his modem 
software package. “It allows people 
to share their music with each other 
all over the world,” he says. “We 
expect to see some amazing things 
come out of international communi- 
cation. After all, musicians don't 
exist in a vacuum.” Other packages 
include Session Sounds (which 
contains music developed by studio 
musicians), and Session Player 
(prerecorded tracks of bass lines, 
chord progressions and drum 
parts). 

The alliance with Atari is seen as a 
way to propel both companies into 
the limelight of professional applica- 
tions. “You name it and MIDIMATE 
can do it,” adds Moore. 
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‘A gigantic hiccup looming in the com- 
puter revolution’ is how one micro 
repair organisation describes the bur- 
geoning problem of the broken com- 
puter. 

They may be overstating their case, 
but the facts remain that there are now 
well over one million home computers in 
use out of the warrantee period, and 
that the controversy over reliability has 
reached such a pitch that the chairmen 
of two leading manufacturers came to 
blows in a Cambridge pub. 

Electronics and Computing set out to 
investigate how big the problem really 
is, what can go wrong with your micro, 
and how you go about getting it fixed. 
We spoke to both manufacturers and 
third party repair companies about the 
level of service offered, and standards 
of quality control in the industry. 


Last year Acorn’s advertising agency 
commissioned a survey on micro reliability 
from Business Decisions Ltd, The survey, 
which so disturbed Sir Clive Sinclair, 
claimed that 25.4% of Spectrums, 18% of 
Vic 20s, 13% of Commodore 64s, 5% of 
BBC micros and Electrons, and 4% of 
Amstrads (well done Amstrad) were 
returned as faulty within six months of 
purchase. ‘A completely silly and skewed 
result’ insisted Sir Clive. He may have been 
right, in that the period included Christmas 
when Spectrum sales were very high, and 
the survey was not commissioned by an 
uninterested party. 

Sinclair claims that 40% of Spectrums 
returned have no fault and that the true 
return rate is more like 5%. While our 
research did not confirm the findings of the 
Acorn sponsored survey, it did point to cer- 
tain inherent weaknesses in some 
machines, occasionally admitted even by 
the manufacturers. 

Take Commodore for example. They 
recently suffered a number of returns of 
CBM 64s with faulty disk controller chips. 
The fault appeared to users as the disk 
drive going down, and defied test proce- 
dures because at no time during quality 
control, when the CBM 64 is burnt in for 
three hours, is it linked to a disk drive. 
Commodore is now investigating the 
source of the problem, right back to the 
guilty chip’s home in Hong Kong, and is 
revising its quality control procedure. At 
the same time Commodore insists that the 
vast majority of breakdowns (70%) are 
caused by user error. 

Lawrence Hardwick, who looks after 
Acorn’s service operation, claims a high 
reliability record based on the prompt cor- 
rection of past errors. The only problem 
over which he admits to having little control 
is that of faulty connectors: ‘in any piece of 
equipment, not just the BBC micro, the 
thing that is most likely to fail is a mechan- 


— la 
ical part’. : - iS j 
Most service companies emphasise the i 
low failure rate of the BBC micro; it is ‘a q 
very good machine for reliability’ says E 
- Peter Venes of Hemel Hempstead Com- | j 
puter Centre (he adds as an aside that the ‘ 
Dragon’s IC15 sound chip is forever blow- ' : 
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ing up). John Serlin of Suredata Computer 
Services confirms Lawrence Hardwick's 
point about occasional poor contacts on 
the BBC, as does Mark Duffill, of Micro-Fix, 
who has lately come across a number of 
BBCs with faulty 74LS245 data buffer 
chips. ‘There used to be a high proportion 
of faulty ULAs on the BBC, and it is still 
quite common to find failures in the 6522 
system and VIA’. Duffill also relates some 
horror stories about users who have tried 
to plug a mains supply into the RGB inter- 
face, or disk drive cables into the 1MHz 
bus. ‘Boards can be wrecked by inexperi- 
enced users trying to do upgrades or 
repairs; they often lift up tracks or blow the 
power supply’, but ‘Generally, since Issue 
7 the BBC has been a reliable machine. 
Issue 4 machines are also well made but 
Issue 3 in particular has mistakes on the 
board and at the cassette interface - 
upgrades require cutting links and rewir- 
ing’. 

As usual, nobody agrees about the 
Spectrum. Most faults relate to the power 
supply, which can be overloaded by 
peripherals, especially those which don’t 
come up to spec. This manifests itself as a 
memory failure. Jim Serlin puts most of the 
blame on users who try to plug in peripher- 
als while the computer is on, or on badly 
designed peripherals. ‘Occasionally’, he 
says, ‘the locating pin is either in the wrong 
position or falls out, with disastrous 
results’. The symptoms are as follows: 
‘When the 16K machine’s memory goes 
down you get a black screen with vertical 
lines. The 48K computer will initialise but 
you can't input anything’. 

Memory failures can be caused by an 
internal power supply failure or by a faulty 
4116 memory chip — the Spectrum has 16 
RAM chips all ready to forget themselves 
at a moments notice. Plugging in a 
peripheral while the Spectrum is switched 
on causes the disappearance of the ~5V 
line which supports the memory, or acom- 


plete blow out of the power supply 


generator. It must be stressed that this isn’t 
a design fault. Lawrence Fritwell of Com- 
puter-fix defends the Spectrum and says 
that ‘proportionally to volume and sales 
there is no apparent difference between 
one machine and another’. When con- 
fronted with the charge that Spectrums are 
unreliable, Fritwell responds immediately: 
‘That’s unfounded when you consider the 
number of Sinclair units that are sold’. 
Computer-fix has a Sinclair franchise to 
repair Spectrums under warranty. 


Getting it fixed 


Most micros are sold with a one year war- 
ranty. This means that in that period the 
manufacturer undertakes to make all 
repairs free of charge, unless the warranty 
has been invalidated. On most micros you 
can do that simply by breaking the seal on 
the case. 

Acorn ‘would really be worried about 
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obvious signs of physical damage and 
changes which make our diagnostic tools 
no longer workable’ (eg adding extra ROM 
or RAM boards). Technically, you will 
invalidate a Spectrum's warranty by open- 
ing the case, but if you are careful to avoid 
scratching the screws (clingfilm round the 
screwdriver?) and don’t rip out the innards 
the machine will replaced if a fault appears. 
| have heard of one individual who inserted 
a chip of .his own devising into a 16K 
Spectrum, melted down the whole board 
as a consequence, and on sending the 
machine to Camberley received a brand 
new 48K machine by return of post — but 
this procedure is not recommended. 
Attaching a new keyboard to a Spectrum 
will also invalidate the warranty, The cases 
of some micros have a seal — if it is broken 
that will automatically invalidate the war- 
ranty. 

Most manufacturers will service a com- 

puter outside its warranty period — for a 
price — by subcontracting the work in the 
same way that they subcontract manu- 
facture. Acorn have approved service 
centres too numerous to mention; they do 
not guarantee a fixed charge for repair. The 
company will set up a service centre where 
none exists for any user of over 100 
machines (eg education authorities, the 
Ministry of Defence, Plessey etc). 
Acorn ‘would really be worried about 
obvious signs of physical damage and 
changes which make our diagnostic tools 
no longer workable’ (eg adding extra ROM 
or RAM boards). Technically, you will 
invalidate a Spectrum's warrantry by 
Opening the case, but if you are careful to 
avoid scratching the screws (clingfilm 
round the screwdriver?) and don't rip out 
the innerds, Sinclair policy is (or rather was, 
see below) to replace the machine once a 
fault appeared. | have heard of one indi- 
vidual who inserted a chip of his own devis- 
ing into a 16K Spectrum, melted down the 
whole board as a consequence, and on 
sending the machine to Camberley 
received a brand new 48K machine by 
return of post — but this procedure is not 
recommended. Sinclair has recently 
embarked on an economy drive, and soon 
only in exceptional cases will amachine be 
replaced, except within 30 days of pur- 
chase. The company has employed a 
quality controller (was this a direct result of 
the Business Decisions report?) and 
clearly a lot more effort is being put into 
ensuring that machines which leave the 
factory gates do so in reasonable condi- 
tion. Incidentally, attaching a new 
keyboard to a Spectrum will also invalidate 
the warranty. The cases of some micros 
have a seal — if itis broken the warranty will 
be automatically invalidated. 

Sinclair subcontract all repair work, 
inside and outside warranty, to Camberley 


based Computer-fix. There is a flat fee for | 


any type of repair of £19.55 inclusive of all 
labour, parts, VAT, postage etc. The com- 
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pany uses custom-built test equipment 
called ‘Acumen’, which it says enables one 
technician and one solderer to repair up to 
50 computers a day. Acumen diagnoses IC 
faults and, says Computer-fix fatigued 
components about to fail. It also can be 
used to tune the video controller. There is a 
guaranteed turn-around of 48 hours plus 
time in the postal system. 

Computer-fix will also repair Commo- 
dore Vic 20 and 64s, the Sharp MZ700, 
Atari machines, BBC micros, Electrons, 
Dragons, Orics, and the TI994A. There are 
fixed charges for the BBC (£40.25) Vic 20 
(£25.00) and CBM 64 (£37.50). Disk drives 
and printers are repaired on a one-off 
basis. ‘Most units receive a 7 day turn- 
around’, says commercial manager 
Lawrence Fritwell. ‘We keep a large 
number of spares in stock but obviously 
not all. BBC and Commodore parts occa- 
sionally cause some difficulty’. 

The Quantum Sinclair Service Centre will 
repair all Sinclair machines and peripherals 
(RAM packs, Interface 1 and Microdrives) 
and some third party peripherals (‘the 
Cheetah devices are more difficult’). There 
is a fixed labour charge of £10 plus parts: 
‘the average repair is below £20, some as 
low as £13’. There is a warranty on labour 


charges after repair. The company offers | 


one piece of helpful advice to owners of 


DK'tronics keyboards: ‘always remove the | 7! 


power supply from inside the case before 
sending it through the post, because often 
it will tear itself from its mountings and 
wreck the PCB’. 

M icro-Fix is a London based company 
specialising in repair and maintenance of 
BBC micros and the Acorn Econet system. 
They will also repair Mitsu, Shugart, Acorn 
Olivetti, Teac and Cumana drives, Mic- 


rovitec monitors, and Epson FX80 printers | 


(‘they are fairly reliable - we don’t get many 
in’). The company will soon be buying diag- 
nostics for the Acorn second processors 
and, ‘if Solidisc is on board we can check it 
out too’. 

Micro-fix offer on-site as well as off-site 


maintenance for people in a hurry, and | 


extended warranty maintenance con- 
tracts. On-site repairs cest £40 in the 


Greater London area, £60 outside it. The “id 
Econet service includes installation and } 


repair, with a guaranteed response time of 


“,,. Computer breakdown 
a major problem...” 


48 hours on-site and 72 hours off-site. } 


Three kinds of contract are available: 


depot repair (6% of equipment list price); | 


on-site repair (10% of list price; and 2nd 
line maintenance at $15 per hour labour 
costs plus parts. Services of this kind will 
be of interest to business users to whom 


immediate repair is vital to their business | - ., 


interests, and educational establishments. 


e e e 
Insuring against disaster 
Insurance is an alternative to one-off 
repairs and lot cheaper than — but not as 


comprehensive as — a full maintenance L 
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contract with a guaranteed response time 
for on-site repairs. A wide range of home 
micros are insured by the Micro Repair 
Club through the Domestic and General 
Insurance Co. D&G underwrite the Com- 
modore Cover Plan, Atari Service Con- 
tract, and Amstrad Computer Protection 
Plan, as well as the Computer-fix ‘First Aid 
Plan’. General cover is available for any 
home computer, monitor and printer for up 
to five years. These plans cover full cost of 


4, .. DIY modifications will 
usually invalidate any 
warranty...” 


repairs out of warranty (parts and labour) or 
value of the equipment if repairs cost more 
than the original purchase price. Insurance 
is also available for fire and theft. 

Prices range from £12.60 for two year 
cover for a computer valued at under £150, 
to £69.60 for a computer valued between 
£300 and £600, covered against break- 
down, fire, and theft for five years. Cover 
for disk drives, printers and monitors is 
extra. 

The Commodore, Amstrad and Atari 
plans are marketed in association with the 
manufacturer to cover repairs outside the 
warranty period. 

Needless to’say it is possible to take out 
insurance after your micro has broken 
down (as long as you don’t tell the insurer!) 
and then put in an immediate claim. 
Although the insurance company can do 
little to stop it, strictly speaking this is 
fraudulent and not recommended. 


The least to expect 


Maintenance problems vary immensely. A 
Spectrum owner with Microdrives and 
Sinclair thermal printer has very different 
problems to a BBC micro owner with Z80 
second processor, business software, disk 
drives and printer. The latter should expect 
the dealer to organise all repairs, at least 
within a year of purchase. The Spectrum 
owner will have to make do with the many 
repair shops springing up to cure ‘the 
gigantic hiccup’ but should expect to pay 
less than £20.00, and to have a quarantee 
on the repairs done — any secondary faults 
or poor repairs wilt show up within three 
months, 
Because of the specialist diagnostic 
equipment required, few of the smaller 
repair outfits will service anything other 
than the most common low-cost 
machines. For repair of disk drives, printers 
and older 8-bit machines it may be neces- 
sary to go to one of the many business 
micro repair companies who also do one- 


_ Off repairs. Extensive repairs will usually be 


expensive, but of course the. only alterna- 
tive is do-it-yourself. E&CM found one 
company, PC Engineering and Mainte- 
nance Ltd, who are prepared to repair ‘vir- 
tually any 8-bit or 16-bit computer’ on an 
ad-hoc basis (see Table). 
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Robert Schifreen is 
the man behind these 
comms pages. Send 
any news, gossip, 
information and 
questions to him at 
our editorial offices. 


Q: | have a VIX 5000 modem on my 
Spectrum which | use to access Pre- 
stel and Micronet. Can you tell me 
what the Rx/Tx switch is used for? 
A: Rx and Tx stand for Receive and 
Transmit respectively. The idea is 
that you can link your Spectrum and 
VTX 5000 to a friend's, and swap 
files down the telephone line with- 
out going via Prestel. The software 
to do this is now being given away 
free with new VTX modems. The 
data is sent down the line at 120 
characters per second but, unlike 
Prestel, data can only go one way 
down the line at a time. So you and 


ee 
‘wee 


your friend have to decide who is 
going to send and who is going to 
receive before switching on the 
modems. To change direction, you 
both have to switch Rx/Tx modes. 
The Modem 1000, also from Prism, 
has the same features at the VTX, 
while the Modem 2000 can switch 
between receive mode and transmit 
mode under software control. 
Details on the Rx/Tx switch are 
scarce in the VTX manual, mainly 
because, in its early days Micronet 
didn’t want subscribers to 
download software from the system 
and then to distribute copies to their 
friends using their modem! 


Q: Can you tell me something about 
the Protek 1200 modem. It sounds 
really good value for money, but is 
itreally? 

A: It depends which micro you have. 
The Protek modem, launched last 
year, is an acoustic coupler com- 
plete with interface which allows 
access to Prestel on a Commodore 
64, BBC model B or 48K Spectrum. 
Ata cost of around £80 for the com- 


plete kit, it is good value for money, . 


and the modem itself is certainly 
well made. But the software which 
comes with it came in for some criti- 
cism when it was announced. The 
Commodore and BBC version, 
while fairly basic in terms of 
facilities, are usable. The Spectrum 
version, in many people's opinion, is 
not. This is because the interface 
can’t scan the telephone line for 
incoming characters and keep the 
screen updated simultaneously. A 
whole page is pulled down from 
Prestel at a time. Only when the 
entire page is in RAM is it then dis- 
played on screen, This makes the 
system fairly slow and complicated 
to use, and takes up a lot of 
unnecessary on line time. Dynamic 
frames (Prestel’s version of anima- 


tion) are out of the question. . 
Q: Can a VTX 5000 modem be made 
fo auto-answer? 


A: Auto answer modems find their 
main use in Bulletin board systems. 
Left unattended, they will answer 
incoming calls, connect them to 
your micro and clear down the line 
when the caller hangs up. Your 
micro can then correspond with the 
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While many micro computer magazines have regular comms sections, few set out 
to answer the multitude of problems that can arise when trying to establish a 
communications link between tow computers via a BT telephone line, From this 
month ECM will carry a regular comms problem page that will set out to answer 
any technical problems that readers encounter ~ these can involve both micro to 
micro communication, problems associated with Prestel and other public 
databases, questions regarding the use of bulletin boards, or about the increas- 
ingly popular use of PSS (the Pucket Switched System). Send any questions to the 
address shown on this page — we regret that we canuet provide individual 
answers to readers’ queries, all replies will be via this column. To get the column 
going, this month we give answers to a selection of the letters we have received 


over the past few months. 

caller's computer. There’s no way 
that | know of making a VTX 5000 
auto answer without extensive 
hardware modifications. Some Mic- 
ronetters are currently forming a 
group dedicated to running a bulle- 
tin board based on a Spectrum. For 
more information, keep an eye on 
Chatline on page 811, their nightly 
meeting spot. 


Q: Is it possible to get into non-Pre- 
stel systems, like MUD, using a 
Spectrum VTX 5000 modem. 
A: The VTX modem has all its soft- 
ware built in, and this is custom 
designed for viewdata systems like 
Prestel. Data is received in “frames” 
which consist of 24 fines of 40 
columns. When a frame is received, 
the screen is cleared before the next 
one is sent. Systems like MUD, 
which don’t use Prestel standards, 
have normal scrolling displays, usu- 
ally in 80-column format. To access 
MUD with a Spectrum, you have to 
use PSS (more details ab out this 
network system from BT on.01 920 
0661) with a baud rate of 1200/75 
and protocols of 7, even, 1. The text 
will be rather difficult to read, 
though, as it will start from the top 
left hand corner each time the 
bottom of the screen is reached. 
However, for the measly sum of 
£2.95, you can download a program 
from Micronet which gives the VTX a 
full 40-column scrolling display 
compatible with MUD, PSS, Tele- 
com Gold and more, Look in the 
telesoftware area for details — it’s 
well worth it. 


Q: | would like to get a modem for 
my BBC. Which is the best one to 
get? 

A: This depends on what you want 
to do with the modem, and how 
much you want to pay for it. 

A telephone line only has 2 wires. 
When you link your micro to a larger 
computer via a phone and a 
modem, the data has to travel down 
these 2 wires bit by bit, building up 
the characters at the other end. The 
speed at which these bits are sent is 
approximately equal to the baud 
rate. It doesn’t matter what speeds 
you use, as long as both ends of the 


line are talking at the same speed. A 
character sent down a telephone 
line this way is made up, usually, of 
10 bits. Therefore divide the baud 
rate by ten to determine the speed in 
characters per second. 

Most bulletin boards in this 
country use a 300 baud system, 
while some commercial systems 
use 1200. Older teletypes go as 
slow as 110 or even 75 baud. 

Prestel and Micronet use a 1200/ 
75 baud rate. This means that data 
sent from Prestel to you comes at 
1200 baud while characters which 
you send to Prestel (like keying in 
the number of a page) go at 75 baud. 

If you want to be able to use all 
these different systems, you need a 
modem capable of running at vari- 
ous speeds. The Miracle Technol- 
ogy and Unicom models will both 
allow you to get into Prestel and bul- | 
letin boards, while the Acorn Prestel 
adaptor runs only at 1200/75 baud. 

Prism’s modem 1000 and Modem 
2000 are mainly Prestel modems 
but, like the Spectrum VTX 5000, 
allow user-to-user file transfer at 
1200 baud. The Modem 1000 has to 
be switched between receive and 
transmit manually, while the 2000 
can do this under software control. 
A Micronet subscriber “has even 
managed to use the 1200/1200 
baud user to user feature of the 
modem 1000 as a bulk update ter- 
minal to Prestel (this is how the 
information providers —_ actually 
update their pages — it would be far 
too slow sending alt their inform- 
ation at 75 baud). 

To use a modem with a Beeb also 
requires software. The Micronet 
ROM allows 1200/75 baud com- 
munication only, and is far from per- 
fect as far as utilities go. Computer 
Concepts’ Termi is good, as are 
Commstar and Communicator. 
These run at many baud rates, and 
have facilities to, for example, spool 
all incoming text to a disk file. The 
advantage of this is that some 
databases cost around £20 per hour 
to be online to. So, to read the day’s 
news, spool it to disk at 1200 baud 
and print it out or read it later for | ° 
free. 

Incidentally, if you have a Prestel- 
type modem but aren't a subscriber 
to Prestel, dial up your local Prestel | i 
computer (get the number from 
Freephone Prestel Sales) and enter | : 
an ID of 4444444444 and a]. 
password of 4444. 
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Some bargains on 
modems, an X rated 
American bulletin 
board and a DIY 
Viewdata system - 
some of the 
highlights from this 
month’s comms news. 


@ Following last month's sad 
demise of Prism, a company called 
Modem House kindly agreed to 
take most of Prism’s unsold mod- 
ems off their hands. Consequently, 
you should now be able to find the 
VTX 5000 modem for the Spectrum 
at under £50 — that’s half price. The 
Modem 1000 and Modem 2000 are 
also around the £50 and £80 marks 
respectively. See advert in this 
issue. 

@ Talking of VTX modems, if you 
want to access “real” computers 
with a Spectrum, there is now a pro- 
gram to give a Spectrum with VTX 
modem a full 40-column scrolling 
display compatible with Gold, PSS 
and similar systems. It costs £2.95, 
and is downloadable from Micronet. 
Incidentally, the authors are working 
on a version which will allow you to 
spool incoming text to a Microdrive 
file. The greatest problem is — 
obviously — speed, but they’re 
working on it. 

@ To see what a real comms 
newsletter should be like, you 
should join American People/Link. 
Available from Britain through PSS, 
the system is a CompuServe 
lookalike but at a fraction of the 
cost. Although it only started last 
Christmas, interest is already quite 
substantial. Being a member, | was 
sent their quarterly newsletter a 
couple of weeks ago, and, far from 
suffering a severe attack of blowing 


their own trumpet — like some other’ 


systems | could mention — People/ 
link actually accept that they make 
mistakes. My favourite item was 
probably the announcement that. 
owing to a programming error, no 
customer was billed for connect 
time on a certain evening. “So”, it 
says, “If you were online during that 
period please notify our accounting 
department. If the lines are busy, 
please keep trying”. Access to 
People/Link is $2.95 an hour, billed, 
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as are most systems in the States, 
direct to your credit card. More 
details from MicroMouse on Mic- 
ronet page 800651. 


@ Again in America, X-rated bul- 
letin boards are all the rage at the 
moment. Until now, they've been 
operated by individuals with weird 
senses of humour. But now, acom- 
pany has started charging for them. 
An American magazine is charging 
$67.50 to sign up to “Sextex”, with 
a 20-cents-a-minute online fee. The 
law forbids me from mentioning the 
subjects of their SIGs (special 
interest groups), but when | find out 
their PSS address I'll let you know. 


@ Again from the USA, where 
every call you make is itemised on 
your phone bill, | have heard of a 
subscriber whose phone bill for the 
last quarter was 173 pages long. It 
seems that someone managed to 
get hold of his credit card and used 
it to make 12,300 international calls 
over one weekend. And the total! 
bill? Just $93,351.49. Wonder what 
the 49 cents were for? 


@ Back home again, the Com- 
muniTel are finally starting to 
deliver their Viewdata system after 
various software problems and non- 
working modems. The kit costs 
£375 and for your money you get a 
DaCom modem (list price £350), a 
disk of around 140K of software and 
all the manuals and leads that you 
need to run your own version of Pre- 
stel on a BBC micro. There's a good 
screen editor, some terminal soft- 
ware that allows you to access Pre- 
stel and, incidentally, to pinch 
frames from Preste! and use them in 
your database) and the remote soft- 
ware that lets callers access your 
system over the phone. There's also 
a CET telesoftware formatter. | 
was impressed with the whole 
setup, but unfortunately, not being 
in Victor Kiam’s income bracket | 
couldn't quite afford to buy the 
company. But | do have asystem up 
and running on which you can leave 
me messages. It’s open from 8am 
to 11pm on 01 958 7098. If you're a 
fan of Micrognome on Viewfax, 
you may already know that Micro- 
gnome also has a system. Known as 
the Gnome at Home, it’s on 01 348 
3247. 


@ Websters, one of the largest 
micro software distributors in the 
country, has set up MicroWeb. 
They make extensive use of BT’s 
electronic mail service, Telecom 
Gold, and Prestel. Ail the mobile 
sales team are equipped with hand- 
held micros, and each rep has a 
Telecom Gold mailbox. Daily bulle- 
tins can now be broadcast to the 
team instantly, and orders can be 
transmitted to the warehouse as 
soon as the rep can get to a phone. 
Retail outlets with Prestel facilities 
can access MicroWeb, Webster's 
pages on Prestel, to receive current 


news about what the company has 
in stock, and can also place orders 
on the system through response 
pages. Soon retailers will be able to 
download short trailers of current 
games from Prestel, to use as point- 
of-sale promotional material. Even- 
tually the ordering service will be 
available to end users like you and | 
but, at the moment, it’s just for 
retailers. If you use Prestel, take a 
peek at page 2924115. 


@ At the recent LET trade show, 
ASCOM were showing their new 
acoustic coupler for the Commo- 
dore 64. Complete with software, 
this is probably the most flimsy 
piece of equipment I’ve ever seen, 
and for £77.50 it’s not cheap either. 
It's basically 2 flat cups held on to 
‘the handset with a piece of elastic. 
The modem only operates at 300 
baud but more than that | don’t 
know. The person manning the 
stand hadn't even heard of Prestel, 
and had no idea about how to use 
his own product. If you'd like to try 
getting something out of the com- 
pany yourself, cali 061 626 722. 


@ Electracom have come up 
with one of those idea that you take 
one look at and say “Of course! — 
whjy didn’t anyone think of it 
before?” It’s a method for connect- 
ing micros in different parts of a 
building so that they can share data. 
Instead of using dedicated calbes or 
the telephone system, Electracom 
just use the normal ring main. The 
Micro's RS232 connectors are 
linked to special black boxes that do 
all the work, cutting out the need for 
any rewiring. As long as the equip- 
ment is mains powered and is all on 
the same phase, there’s no prob- 
lem. A “send” box and “receive” box 
is needed at each end, each of 
which costs £60. A switching box 
allows you to send data round 
different routes so that, for example, 
one printer can be shared by many 
micros. The select box costs £50. 
Details from 55 East St, Epsom or 
call 03727 43250. 


@ Yet again, I’ve been promised 
that the Unicom (yawn) modem is 
now in full production. This week’s 
figures quote a weekly production 
of 150 modems and, by the time that 
you read this, all the backlog will 
have been cleared. 


@ Incidentally, the QL modem’s 
future is in dobut at the moment 
because OEL have called in the 
receiver. Let’s hope that everything 
gets sorted out soon. With the 
QCALL auto-answer modem for the 
QL, and a 0.5Mb RAM pack, it 
should be possibile to run a bulletin 
board on a QL without using disks. 

Along running legal battle in Los 
Angeles, which has been on the lips 
of most Sysops for some time, 
finally ended recently. Thomas 
Tcimpidis, a 34 year old Sysop, was 
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held responsible for the stolen cre- 
dit card numbers which a caller had 
placed on his board. The case 
against Tcimpidis started in May '84 
and was finally dropped through 
lack of evidence. Against the advice 
of his attorney, Tcimpidis is still 
operating his board. 

if Program Express has its way, 
EDOS will be the word on 
everyone’s lips this year. Not 
another new operating system for 
the QL, EDOS stands for Electronic 
Distribution Of Software. Retailers 
who fork out around £100 a week 
can have the centre of their shop 
obscured by a huge machine with 
tape and disk drive, connected by 
modem to a central computer in 
Edinburgh. If | wanted to buy a copy 
of a game for my micro, | would 
simply load a blank cassette or disk 
into the machine, pay the retailer the 
money, and a copy of the software 
would be transferred from the 
machine's internal 10Mb hard disk 
to my cassette or disk. The modem 
link is used to send up-to-the- 
minute software releases to all the 
stores. Also, the central computer 
can call the machines during the 
night and interrogate them, to see 
how much software has been sold. 
From this information it sends out a 
bill to the retailer every month. The 
idea is that the retailer is never over- 
stocked or out of stock, each of 
which costs money. At the moment, 
around 80 software houses have 
agreed to have their wares sold in 
this way. With the dramatic reduc- 
tion in overheads, there may even 
be some discounts with software 
bought like this. 


@ Since Program Express 
announced its intentions last year, 
RoseTech have launched 
SoftStore. Again, this allows the 
comsumer to load a blank cassette 
into the machine and get acopy ofa 
game from a catalogue of software 
held on a hard disk. However, this 
system doesn't use modems. To 
update the system, a rep from 
RoseTech calls round with a disk 
pack under his arm! On the 
documentation front, RoseTech’s 
machine prints out a small instruc- 
tion sheet each time you buy a 
game. Programs like elite, with mas- 
sive books of instructions, won't be 
available. Program Express send 
out separate stocks of documenta- 
tion to the retailer which, as long as 
he doesn't run out of instruction 
books, should be all right. 


@ And that's about the end of our 
monthly miscellany of comms news 
for this time. If you have any 
interesting facts, or need advice, 
drop me a line to the magazine’s 
editorial address, or send me an 
electronic message on VISA. If you 
make a habit of transatlantic con- 
versations, I'm on CompuServe 
(74106,1637 or People Link (Hex 
Maniac). 
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Note: Protocol is shown as number of Times: 
bits per word, parity, number of stop Notes: 
bits. Bits per word can be 7 or 8, parity 
can be none (n), even (e) or odd (o) and = \jame: 
stop bits can be 1 of 2. See your protocol 
modem’s instruction manval Phone: 
details. Times: 
Name: 
300 Baud Systems Protocol: 
Name: BABBS Phone: 
Protocol: 8,n,1 Times: 
Phone: 022523276 Name: 
Times: Weekdays9pm-midnight protocol: 
Weekdays 9pm-9am Phone: 
Notes:  Ataribased Times: 
Name: BABBS1 Notes: 
Protocol: 8,n,1 
Phone: 0394276306 Name: 
Times:  24hrs Protocol: 
Notes: RunsonanApple but Phone: 
caters for everyone Times: 
Name: BABBS2 Notes: 
Protocol: 8,n,1 
Phone: 0269778956 Name: 
Times: 24hrs Protocol: 
Notes: Apple based Phone: 
Name: BASUG Times: 
Protocol: 8,n,1 Notes: 
Phone: 0742667983 
Times: 24hrsday 
Notes: British Apple Systems Name: 
User Group Protocol: 
Name:  Bettisfield Phone: 
Protocol: 8,n,1 Times: 
Phone: 094875378 Notes: 
Times: Q9am-9pm daily 
Notes: Remote CP/M system 
Name: BITEC Name: 
Protocol: 8,n,1 Protocol: 
Phone: 0268 25122 Phone: 
Times: 24hrs Times: 
Name: Birmingham North 
Protocol: 8,n,1 Notes: 
Phone: 0827288810 
Times: 24hrs Name: 
Notes: Runsona Tandy. Protocol: 
Strong MUD SIG Phone: 
Name: Bloxam Times: 
Protocol: 8,n,1 Reotee: 
Phone: 0295 720812 
Times: Weekdays 7am-8am, Name: 
6pm-7pm Protocol: 
Weekends 2pm-6pm Phone: 
Name: CBBS-NE Times: 
Protocol: 8,n,1 Name: 
Phone: 0207 543555 Protocol: 
Times: 2.30pm-9am daily Phone: 
Notes: Mainly business users Times: 
Name: CBBS Southwest Name: 
Protocol: 8,n,1 Protocol: 
Phone: 039253116 Phone: 
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24hrs 
Alsoruns at 1200/75 
baud 


CBBS Surrey 


> 8,n,1 


04862 25174 
24hrs 


Chiltern 

8,n,1 

07073 28723 
9pm-8am daily 

City BB 

8,n,1 

016064194 

24hrs 

Also runs at 1200/75 
baud 


CNOL 

8,n,1 

0524 60399 
24hrs 

Mainly medical 
information 


Communitree Hope 
8,n,1 

0874711147 

24hrs 
Tree-structured. Very 
friendly. Caters for 
Welsh language. 


Distel 

7,e,1 

01 679 1888 or 679 6183 
24hrs 

Run by Display 
Electronics. Remote 
ordering system. 


Forum 80 Hull © 

8,n,1 

0482 859161 

Tue/Thu 7pm-10pm 
Weekends 1pm-10pm 
The original BB, as run 
by Fred Brown. 


Forum-80 Spa 

8,n,1 

0926 39871 
1pm-midnight 

Lots of info for Tandy 
users 


Hamnet 
8,n,1 

0482 497150 
24hrs 


Livingstone BBS. 
8,n,1 

0506 38526 

24hrs 


London Underground 
8,n,1 
01 8630198 
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list is split 


Times: 
Name: 


Protocol: 


Phone: 
Times: 


Name: 


Protocol: 


Phone: 
Times: 
Notes: 


Name: 


Protocol: 


Phone: 
Times: 
Notes: 


Name: 


Protocol: 


Phone: 
Times: 


Name: 


Protocol: 


Phone: 
Times: 
Notes: 


Name: 


Protocol: 


Phone: 
Times: 


Name: 


Protocol: 


Phone: 
Times: 
Notes: 


Name: 


Protocol: 


Phone: 
Times: 


Name: 


Protocol: 


Phone: 
Times: 


Name: 


Protocol: 


Phone: 
Times: 
Notes: 


Name: 


Protocol: 


Phone: 
Times: 


Name: 


Protocol: 


Phone: 
Times: 
Notes: 


This is a list of all known (legal!) databases 
available. If you Know of any more, let us 
into sections, 
grouped under the baud rates at which 
they operate. Just look at the list which 
corresponds to the type of modem that 
you have, and get dialling! 


7pm-midnight daily 
Mailbox-80 Warley 
8,n,1 

0384 635336 


Mon-Sat 5.30pm-8.30am 


All day Sunday 


Mailbox 80 Liverpool 
8,n,1 

051 428 8924 

24hrs 

Run by Peter “PCW” 
Toothill 


Maptel 

8,n,1 

0702 552941 

24hrs 

Online ordering service 
for Maplin Electronics 


MBBS 

8,n,1 

016402617 

Thu-Sun 10am-10pm 


Micro Live 

8,n,1 

01 579 2288 

24hrs 

Operated by the BBC 
Micro Live team. 

Lots of useful notes. 


Microweb 
8,n,1 

061 456 4157 
24hrs 


MOBBS 

8,n,1 

061 736 8449 
24hrs 

Also available at 
1200/75 baud 
OBBS 

8,n,1 

061 427 1596 
24hrs 


NBBS Chingford East 
8,n,1 

0692 630186 

Sun-Thu 10pm-7am 
Fri-Sat 10pm-10am 


PIP 

8,n,1 

0742 667983 

24hrs 

Operates on US Bell 
tones from midnight to 
8am 


Southern BB 
8,n,1 
0243511077 
24hrs 


SITEC 

8,n,4 

0782 265078 

24hrs 

Stocke ITeC. Remote 
CP/M system. 


Name: TBBSLondon 

Protocol: 8,n,1 

Phone: 013489400 

Times: 24hrs 

Name: TBBS Metro 

Protocol: 8,n,1 

Phone: 013417840 

Times: 24hrs 

Notes: Alsorunsat 1200/75 
baud 

Name: TBBSBlandford 

Protocol: 8,n,1 

Phone: 025854494 

Times:  24hrs 

Name: WABBS 

Protocol: 8,n,1 

Phone: 090342013 

Times: 24hrs 

Notes: Atari-based system 

1200/75 baud 

systems 


Mote: Protocols for these systems is 7 
bits, even parity, one stop bit unless 


otherwise stated. Format is either nor- 

mal, scrolling screen display or Prestel- 

type viewdata display. 

Name: Aberdeen!ITeC 

Format: Prestel 

Phone: 0224641585 

Times: 24hrs 

Notes: Commun!Tel viewdata 
system 

Name: Bildschirmtext 

Format: Prestel 

Phone: 01049301511 

Times:  24hrs 

Notes: Germany’s Videotext 
system. Calls are 
EXPENSIVE! 

Name: Bulletin 

Format: Prestel 

Phone: 0462677177 

Times: 24hrs 

Notes: Publicsystemrunin 
ICL mainframe by Herts 
Council 

Name: CBBS Southwest 

Format: Scrolling 

Phone: 038753116 

Times: 24hrs 

Notes: Publicsystemrunin 
ICL mainframe by Herts 
Council 

Name: CBBS Southwest 

Format: Scrolling 

Phone: 039253116 

Times: 24hrs 

Notes: Alsorunson300 baud, 
8,n,1 

Name: CityBB 

Format: Scrolling 

Phone: 016064194 

Times: 24hrs 

Notes: Alsoon300 baud, 8,n,1 

Name: C-View 

Format: Prestel 

Phone: 0702546373 

Times: 24hrs 

Notes: Runby Rochford County 
Council 

Name: _ Distel 

Format: Scrolling 

Phone: 016796183 

Times: 24hrs 

Notes: Alsoon300 baud, 8,n,1 


MAY 1985 


—_ 


THE FIRST 
SPECTRUM 


PART TWO 


In order to provide a full featured word pro- 
cessor for the Spectrum, including the 
option of driving the WP from a joystick or 
trackball, it is necessary to construct a 
small interface circuit. The main compo- 
nents of this interface are shown in Table 
4. 

The unusual chip in this set is the 
ADC0844 and it is this which allows the use 
of trackball, mouse or analogue joystick. 
This facility is, strictly speaking, an optional 
extra. The software will check to see if the 
IC if fitted, and if it isn’t, well, it’s back to 
cursor control using the arrow-keys. In fact 
the saving in terms of cost is considerable. 
At the time of writing the ADC is £6.95, the 
joystick £3.25 and the trackball £18. How- 
ever, there are side benefits associated 
with the ADC and more will be said about 
this later on. 

The other ICs are all essential and 
amount to some £10 in total. The PIO 
handles the centronics printer port, reads: 
four auxiliary switches, and turns the 
EPROM on and off whenever necessary. 
The memory decoder maps the EPROM at 
addresses 2000H to 3FFFH (but only when 
the PIO permits it) and so the EPROM 
blanks off the last 8K of the Spectrum’s 
resident operating system. As to the new 
EPROM, the choice has to b e the 8K 
‘| device: it is easier to decode than the 4K 
chip and may soon be cheaper as well. 
Such is progress. 


Overlay ROM 


Two ROMs can never co-reside in the 
same address space without disrupting 
each other’s control over the CPU. How- 
ever, the ROMCS pin on the Spectrum 
edge connector allows the internal ROM to 
be effectively disconnected at any time. 
Normally the signal which.enables the new 
ROM is the same signal which switches off 
the internal ROM and the CPU is not aware 
that a change-over has taken place. There 
is a note of caution to be sounded here. 
The WP hardware will switch out the 
Spectrum ROM correctly, but there is no 
guarantee that it will switch out any other 
ROMs which might be plugged into the 
back of your Spectrum! The advice is, if 
you have a Disk system, Microdrives or 
Wafadrives, done’t connect the WP until 
you've found out exactly wheat provision 
{if any) has been made by the manu- 
facturers for their shadow ROM to be 
| Switched out. 


Most commercial overlay systems 
monitor the code flowing through address 
0008H, which is the start of the BASIC 
error-trapping routine. They look for the 
asterisk character which signals that the 
shadow ROM should be switched in to 
deal with the new command, of which the 
asterisk is part. The shadow ROM may be 
anywhere in the 0 to 3FFF area. 

The WP deals with the shadow EPROM 
in a much more straightforward way. A 
small BASIC utility routine turns the WP 
ROM on, and it stays on for the duration 
except on three occasions — reading files, 
writing files, and printing to the ZX printer. 
Fortunately there’s nothing much in the 
now dormant Sinclair ROM from 2000H 
onwards to interest a wordprocessor, 
except the character set (!), and even that 
can be relocated in RAM. 


Now the ADC 


The A/D facility needs to be considered at 
this early stage: there are about four types 
of case which would be suitable for the WP 


TABLE | 


A 2764 EPROM 


A Z80A PIO 
A74LS138 Memory decoder 
An ADC0844 A/D converter 


+ 
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DIGITAL OVTPUTS 


Figure 1. Block diagram of the IC at the heart of the hardware. 


30 - ELECTRONICS & COMPUTING MONTHLY 


OF MICE & JOYSTICKS 


Richard Sargent describes how the hardware of 
the E&CM integrated wordprocessor may be 
connected to mice, trackballs or joysticks. 


electronics and which you buy or build will 
depend very much on whether you decide 
that the analogue port is worth having. 
The ADC0844 converts four channels of 
analogue data to a resolution of 8 bits, It 
includes a few variations in the way in 
which the analogue inputs can be grouped 
together, and aill configurations can be 
used, from machine code or BASIC, with or 
without the presence of the WP EPROM. 
Three modes of operation are permitted. 
Theyxare differential, single ended and 
pseudo-differential. It is also possible to 
configure two channels to differential 
mode, and two channels to single-ended 
mode! This makes the chip sound compli- 
cated — in fact nothing is further from the 
truth. The ADC can be thought of as a black 
box having four inputs, each of which will 
accept a voltage between OV and +5V. 
Each voltage is presented to the computer 
as anumber between 0 and 255, and in the 
WP application the input is a simple volt- 
age taken from the wiper of a joystick’s 
potentiometer. The internal working of the 
chip is, as the manufacturer's functional 
diagram (Figure 1) shows, highly complex, 
but the external connections are very 
straightforward. Three control lines, RD, 
WR and CS communicate with the X80 
CPU, the first two directly, and CS viaa 
logic circuit which ANDs the CPU’s TODO 
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and all signals together to create the chip 


select signal. Eight data lines link directly to 


address of 65471. To select Channel 0 
OUT 65471,4 

and then to read it 
PRINT IN 65471 


Channelks 1, 2 and 3 are selected by 
codes 5, 6 and 7. Codes 0, 1, 2,3,C, Dand 
E are used to select differential and 
pseudo-differential modes of operation. 


Trackballs & Joysticks 


These two-potentiometer devices come in 
a variety of shapes and sizes. A joystick 
can be made for the price of two 100k 
potentiometers and some considerable 
ingenuity and manual dexterity on the part 
of the constructor. This is the Heath Robin- 
son option. Maplin sell a 2-axis joystick 
which requires some plastic or metal-cut- 
ting skills if it’s to be cased neatly. It canbe 
fixed straight onto the Spectrum case 
using double-sided sticky-pads! Going up- 
market slightly brings into consideration 
the commercial devices widely available 
for the BBC microcomputer, but which can 
be used for this project. If you buy a joy- 
stick, make sure it really is an analogue 
type — just because it fits into the BBC 
analogue port doesn’t mean that it is 
necessarily an analogue joystick! Acorn 
and others market the real thing. If you buy 
one of these, the wordprocessor elec- 
tronics can be housed in a square box, and 
the joystick plugged into it using standard 
“D” series connectors. Trackballs are also 
not always what they seem. The expensive 
sort have opto-electrical insides and will 
not run on an analogue port. There is at 
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least one, however, which fits the bill. 
Magenta sell a BBC Trackball Controller 
which has the necessary potentiometers 
(5k types), and which has a case of its own 
large enough to take the wordprocessor 
PCB. 

If you can borrow a joystick or trackball 
then you can start to evaluate it just by 
using the ADC0844 chip and a small 
amount of BASIC. Listing 1 shows a short 
program which puts Xs all over the 


« 
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sREAD ALL 4 ANALOG 
; 


ORG @ 


RAM EQU BROS 


Q1 BFA SET _UF 


211788 


LD BC, @eBFH 


the CPU’s Data Bus, and four analogue 1Q@ LET oldc=128: LET oldr=128 | 
inputs look at the world outside. The Vref 12 OUT 65471,4 
pin may be tied to +5V and the analogue 14 LET r=IN 65471 
ground AGND may be tied to logic ground, 16 OUT 65471.5 
OV. The chip doesn’t require a clock signal , 
and negative voltage supplies are not 18 LET c=IN 65471 
needed either. AWRITE to the ADC selects 20 LET row=(oldrtr)/2 
the channel you wish to read, and the 21 LET oldr=r 
READ grabs the data: it’s as simple as that. 22 LET col=(oaldc+c) /2 
The chip will indicate on its INTR pin when 23 LET oldc=c 
it has finished converting the voltage to a 297662. 
number (which it will do in 40uS), but if e. pu pane Fi 
you’re using BASIC the conversion will be 
ready and waiting by the time the inter- 28 IF row>21@ THEN LET row=218 
preter gets around to asking for it. 3@ PRINT AT @,@;row;" . 
The ADC is decoded on the Spectrum’s 32 PRINT AT 1,@8;col;”" 7 
I/O address line A6 which gives it an 34 PRINT AT row/1@,col/1@;"x" 


Spectrum screen. Listing 2, in Z80 source 
code, shows how all the ADC channels can 
be read by just a few bytes of machine 
code. But what of the two unused chan- 
nels? They can be used to drive a 16-key 
auxiliary keypad for your Spectrum, and 
that can be most useful, especially in 
wordprocessor applications. 

The full circuit details, including the PCB 
pattern for Spectrum WP will be given next 
month. 


UE LINES 


H 


;Reqg B holds 
3;Reg C holds 


counter 
port address 


LD. Hi, CODES 


iD DE,RAM 


QUT I 


EX DEjHL. 
LD AAS 
DEC A 

JR NZ-WA 
INI 

EX DE,HL. 


;Start conversion 
sissuing correct 


by 
code 


;Hoftware delay value 


IT 
sRead and stare result 


JR NZ DOLIT 


RETs urn 


@4058607 CODES 


ta calling rautine 


DB 4,5,6,7 
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REVEALING THE BBC MICROS 


BUILT-IN MODEM 


Paul Beverley shows that, with the right software, the BBC micro’s 
cassette and RS423 ports may be merged to provide the basic 


One of the problems with computer com- 
munications is that some communications 
channels such as the public telephone 
system cannot accept data directly in the 
form of the RS423 voltage levels. Audio 
tones have to be used instead to represent 
the data. This normally requires the use of 
a modem (MODulator-DEModulator) 
which translates between the voltage 
levels that the computer uses and the 
audio tones that the telephone system can 
transmit. The trouble is that modems tend 
to be a bit expensive, starting at round 
about the £50 mark. 

So it might surprise you to learn that the 
BBC micro (along with most home com- 
puters) already has a built-in modem: at 
least it has a system which translates the 
digital data in the computer into audio 
tones and vice versa — it’s the cassette 
interface! If we can harness the hardware 
of the cassette interface we should then be 
able to send data on any communications 
system that can transmit audio tones. For 
example, the radio hams amongst you 
could, for a few pence, link in to your trans- 
mitters and start talking to BBC micro- 
computer owners around the country or 
across the world. 

The ability to harness the cassette inter- 
face for this purpose depends on a very 
clever software technique described in the 
Advanced User Guide (Bray, Dickens & 
Holmes). In this article it is simplified, but 
follows their basic idea, which we acknow- 
ledge with gratitude. The technique 
involves the use of *FX calls to link together 
the RS423 serial interface and the cassette 
interface. This is possible because, as | 
explained in the first article in this series, 
both interfaces use the 6850 ACIA, the 
input and output lines of which are 
switched by the serial ULA chip which itself 
is software controllable. 

Once this link is made in software, any 
data sent by your program to the RS423 
port will, instead of appearing as changing 
levels on the RS423 connector, appear as 
audible tones on the cassette output. If 
these tones are received by another com- 
puter on its cassette input then, if the same 


functions of a modem. 


software link has been made, it will transfer 
the characters which it has received across 
into the RS423 input buffer. So we can use 
any of the character input and output com- 
mands, such as GET, INKEY and PRINT 
etc, and can transmit and receive charac- 
ters using the method described last 
month for a direct RS423 link. 


The software 


The same software can be used in a 
number of different hardware situations. 
When the program is first run it asks 
whether the user wants to start by sending 
or receiving. This seems a sensible way to 
arrange things since you would normally 
establish the link verbally and then connect 
up the computers, then you can decide 
who will transmit first. 

The program has the facility for sending 
pre-prepared text by using the “EXEC 
command, and if you want to keep a copy 
of the received text you can use “SPOOL. 
However this is only possible on disk- 
based computers, because the computer 
is already using its cassette hardware to 


Program analysis 


The program is in many ways similar to the 
two we looked at last month, but with the 
addition of special commands to control 
the cassette interface and the 6850 ACIA. 
The initialisation procedure (lines 650 to 
730), apart from asking whether to send or 
receive, sets up the link between the 
RS423 and the cassette (720). 

The sending procedure (160 — 430) 
starts by switching the cassette motor 
relay off. This is only needed when the 
communication system requires a switch 
to receive and transmit, for example an 
intercom or a radio transmitter. The two * 
FX138,1,1 commands (180, 190) put two 
dummy characters into the RS423 input 
buffer so that by changing the size of the 
buffer in software (lines 240 and 420) the 
cassette pilot tone can be switched on and 
off. 

The ‘*FX2,2 (line 200) selects the 
keyboard as input while enabling the 
RS423 input buffer. The sending speed is 
then selected at line 210. The next two 
commands (lines 220, 230) have the effect 
of resetting the 6850 ACIA and selecting 


4... Radio hams among you could start talking to BBC 
micro owners around the country or world-wide! .. .” 


establish the transmission link and cannot 
therefore use it as a file system. But since 
you are not actually using the cassette file 
system software, the disk file system 
remains active and can read and write data 
from the disk within the program. The 
spooling is controlled by the sending com- 
puter; the sequence would be Press shift/ 
f0. This causes the receiving computer to 
do a ““SPOOL RECTEXT” which opens a 
file called “RECTEXT”. Press shift/f2. This 
does a “*EXEC MESSAGE’ ie it takes the 
file called “MESSAGE” and sends it down 
to the other computer. Press shift/f1. This 
causes the receiving computer to do a “* 
SPOOL” which closes the file. 
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the correct clock speed to give 300 baud 
transmission on the cassette interface. The 
cassette tone is then switched on (240) and 
a “[” character and a space are sent to the 
screen only (250, 260). The RS423 output 
is enabled (270) and then the keyboard 
input buffer flushed (280). This deletes any 
characters accidentally typed in while you 
were waiting patiently for the other person 
to stop chatting and let you have a go! 
Within the REPEAT loop, the computer 
picks up characters from the keyboard, 
displays them on the screen and sends 
them to the receiving computer. If shift and 
function key 2 are pressed then the ASCIl 
character produced is interpretted as a 
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19 REM RS423 2-way Communication 280 #*FX21,8 550 IF Dé=93 DX=125 

20 REM via the. Cassette Interface 290 REPEAT 568 IF DA=91 D%=125 

3@ REM with disc file transfer. 388 D%=GET S78 IF D%<128 VDU DZ 

4@ REM (C) 1984 318 IF DZ=13@ D%=8: *EXEC MESSAGE 588 IF D%=128 THEN *SPOOL RECTEXT 
5@ REM Norwich Computer. Services 320 IF DZ=93S VDUS2 592 IF D%=129 THEN *#SPOOL 

68 338 IF D%>@ VDU DZ 682 UNTIL D%=125 

7@ MODE 3 348 IF DZ=13 vbDULB 618 VDU7 

BB PROCinitialise 358 UNTIL DLi=9S 628 *#FX2,2 

98 IF receive PROCreceive 368 REPEAT 43@ ENDPROC 

198 REPEAT 378 UNTIL ADVAL (-3) >&BE 648 

11@ PROCsend 382 TIME=0 658 DEF PROCinitialise 

12 PROCr eceive 398 REPEAT 66@ VDU19;4;@; 

138 UNTIL®@ 480 UNTIL TIME=58 678 PRINT"Send or Receive?" 
140 END 410 *FX3,8 &8@ S=GET 

159 420 *FX203,255 698 receive=@ 

16@ DEF PROCsend 430 ENDPROC 7@@ IF S=82 OR S=114 receive=i 
178 *M0.0 440 710 ON ERROR PROCerror:END 

160 *FX136,1,1 458 DEF PROCreceive 720 *#FX205,44 

190 *FX136,1,1 468 *M0.1 738 ENDPROC 
200 *FX2,2 47@ PRINT‘’*< “3 74O 

218 *FXx8,3 ABD *#FX7,3 735@ DEF PROCerror 
220 #FX156,3,252 490. ¥#FX156,3,252 760 *#FX205,0 
23@ *#FX156,2,252 S@B *FX156,2,252 778: *FX2,8 
240 *FX2@3,9 S10 #FX21,1 FBO #FX3,0 

258 *FXS,0 S20 #FX2,1 798. REPORT:PRINT" at line ";ERL 

PRINT’*"C “gs 538 REPEAT 808 ENDPROC 
*FX3,5 548 D%Z=GET 


signal to select a file called “MESSAGE” 
from the disk and send it donw to the 
receiving computer. 
The 93 code (“]”) is detected (lines 320 

and 350) because it is used to signal the GROUND 
end of the transmission. At this point the 
program comes out of that loop and goes 
into the loop (at lines 360 and 370) which 
waits until the RS423 output buffer has 
been emptied. Then an extra half second 
delay is generated (880 — 400) before 
switching the RS423 output off (410) and 
switching off the pilot tone (420). 


Figure 1 (right). Back to back cassette lead con- 
nections. 


Figure 2 (below). Connections to a LION FM 
mains intercom. 
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The receive procedure (450 — 630) prints 
a curly bracket on the screen to indicate 
the start of the received text. The receive 
speed is selected (480) before the ACIA is 
reset (490, 500). Then the RS423 input buf- 
fer is flushed to remove the dummy 
characters that were inserted into it during 
the sending procedure. The RS423 is then 
selected as the input channel (520), and 
the receiving loop entered (530 — 600). Ifa 
square bracket (open or closed) is received 
it is changed into a curly bracket to indicate 
that it is received text, and only characters 
less than 128 are actually printed out (570). 
If a 128 is received, this initiates the trans- 
fer of all text to a disk file named “RE- 
CTEXT” (580), and a 129 closes this spool- 
file. The end of the loop comes with a 
closed curly bracket, and the user is given 
a bleep (610) to say that at last it is his turn 
to speak! The keyboard input is then re- 
selected (620). 


may feel that this is bad practice, but it is 
done because when you are in the receive 
mode the keyboard is disabled anyway 
and the only two keys recognised are 
escape and break. 


Extending the software 


If you want to have short messages ready 
to send, you can use the function keys. For 
example: 


721 “KEY 0 Hello there!:M 

722 “KEY 1 This is Fred speaking.:M 
723 «=“KEY 2 Please could you 

724 *KEY 3 Thank you for 

etc. 


For a printed copy of the data being 
transferred then switch the printer on at the 
start of PROCreceive by using VDU 2 and 
switch it off again at the beginning of the 
PROCsend with VDU 3. The printer would 


4... The trick is to link the cassette and RS423 interfaces 


The error routine (750 — 800) simply 
resets the RS423 and cassette systems to 
normal and prints out an error message. 
No method has actually been provided to 
break out of this program other than pres- 
sing the escape key which brings you out 
through this routine. Some programmers 


with *FX calls...” 


of course have to be one which uses the 
parallel printer port since the serial inter- 
face is being used for the communication 
link. An alternative would be to use func- 
tion keys 3 and 4 with the shift key pressed. 
These generate ASCII codes 131 and 132, 
and so in the send routine you could add: 


302 IF D%=131 VDU2 
304 IF D%=132 VDU3 


Then you would have to change line 540 
in the receive routine so that it did not act 
on these as received codes, as follows: 

The disk drive can be controlled for 
spooling text when in the send mode, ie by 
adding: 

306 IF D%=128 D%=0:*SPOOL 
RECTEXT 


308 IF D%=129 D%=0:*SPOOL 


The hardware 


The simplest way to test the software is to 
make up a back-to-back cassette lead and 
have the two computers next to each 
other. You only need to use 3-pin (180 
degree) DIN plugs since the other pins are 
not needed — 3 pin plugs are easier to sol- 
der than the 5 or 7-pin plugs. As you can 
see from Figure 1 the output from one plug 
has to be connected across to the input of 
the other and vice versa, whilst the earth 
connection just goes straight across. In 
addition to these connections a resistor 
must be inserted between the earth line 
and the data output at each end. If you use 
a physically small resistor and are fairly 
neat and careful it can be mounted inside 
the plug itself. The resistor adjusts the rela- 
tive phase of the two tones which are used 
to represent the two logic levels and makes 
it easier for the receiving computer to dis- 
criminate between them. (Now you know’). 
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In part two of John Yau’s project he describes the 


software that controls the picture grabbing process 
and « Mode 0 viewer for assessing picture quality 
before printing. 


The heart of the video digitiser system lies 
within the software which sees the video 
picture right from the start of the signal 
chain in the video camera or recorder to the 
final hard-copy poster produced by the dot 
matrix printer. Two poster sizes are avail- 
able; 0.9m x 0.56m and 1.8m x 1.12m 
approximately. Restriction in printer paper 
width means that the poster has to be 
printed in vertical segments and 
assembled. The poster sizes are chosen to 
preserve the correct aspect ratio of the 
original picture to within 1%. 

Four programs are presented to support 
the digitiser hardware. The first is the frame 
grab program, which captures the video 
picture onto disk. In order to be able to 
view the stored picture, either for errors or 
its suitability for printing, a Mode 0 viewer 
program has been written. Using this pro- 
gram, the picture file can be viewed on the 
BBC Micro partially at full captured resolu- 
tion or wholely at reduced resolution. Next 
in the process is the printer driver, which 
reads the picture file and prints out the 
poster segments using a bit image mode. 
To support the printer driver the fourth pro- 
gram generates 128 grey scale characters 
into a random access file. 

Both the Mode 0 Viewer and printer 
driver programs have facilities to alter the 
grey scale character look-up table. Hence 
there is scope for image processing 
experimentation, such as observing the 
effects of reduced bit resolution and image 
enhancement. 


The frame grab program 


This program shown in Listing 1 captures 
a 192 x 200 picture in 7-bit resolution. Such 
a picture would require 38400 bytes which 
would seem to present a problem since the 
BBC Micro’s memory capacity is much 
less than this! The problem can be over- 
come by digitising the left half of the pic- 
ture into a 19200 byte buffer in the BBC 


Micro, saving it onto disk and then digitis- 
ing the second half in the same manner. 
For reasons which will be explained later 
the dimensions and size of the picture file is 
of special importance in the Mode 0 viewer 
and printer driver programs. 

The frame grab process commences by 
pushing the reset button SW1 to set the 
delay data to 255. If only 6 bit resolution is 
required then it is possible to do the latter 
by software if the spare port bit is con- 
figured as a reset line. 

When a frame sync pulse is detected, by 
examining bit 0 of the user port, the BBC’s 
user VIA is programmed so that the 
detected line sync pulses can interrupt via 
the CB1 line. The interrupt routine then 
continues collecting the latched data from 
the ZN448 convertor until a complete pic- 
ture column has been placed in the buffer. 
Following this, the VIA is programmed so 
that CB1 is no longer allowed to interrupt. 
The program then decrements the delay 
counter by pulsing CB2 once, locks onto 
the next frame sync pulse (mdédulo two) 


“,.. The heart of the system 
lies in software...” 


and continues the process until the buffer 
is full. When this happens it is emptied by 
saving onto disk and the second half of the 
picture is then digitised. 

It is important to note that the data col- 
lection interrupt routine has the highest 
priority because, during its active period, 
the BBC’s system interrupts are shut 
down. This is necessary to avoid chaos 
caused by the BBC’s background timer 
interrupts contesting with the user routine. 

The final result is two 19200 byte files, 
comprising of the first and second half of 
the captured picture, having the specified 
filename with the extenders ‘1’ and ‘2’ for 
the respective files. In order for the Mode 0 


Six print outs of the same video frame that illustrate the 
step parameters within the printer driver routine. 


viewer program to work, two files have to 
follow each other as far as sectors on the 
disc are concerned, so it is best to start off 
with a clear disk to ensure this. An 
important point to note is that whilst the 
grab program locks onto every second 
field frame during the capture of a picture 
half, it may be possible that the disk drive 
access time for saving the first half causes 
the second half to lock onto the wrong field 
frame. There was no such problem with the 
prototype but if that is a positional differ- 
ence of one line between the picture halves 
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}the effects of varying the brightness, threshold and 


the solution is to keep adding a small Basic 
delay after saving the first picture-half until 
the problem is rectified. 


The Mode 0 Screen Viewer 


This program, Listing 2 uses Mode 0, the 
highest resolution graphic mode of the 
BBC Micro (640 x 320) to display the cap- 
tured picture files. The latter are read from 
disk sector by sector, and for each byte of 
pciture data, an 8 x 2 pixel grey scale 
character is plotted at the appropriate 
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Figure 1. Screen memory map of the BBC computer's graphics mode. 


position on the screen. At full resolution 
only the selected upper or lower half of the 
screen is displayed. If the whole picture is 
displayed every second column and 
every second row is ignored, so the picture 
is only viewed at 1/4 resolution. In order to 
view the full length of the picture and not be 
restricted by the graphic mode selected, 
the screen ‘wraps’ round itself. Although 
its use is intended for checking the picture 
file en route from the grab program to the 
printer driver program, it can be used to 
obtain direct screen dump files of pictures. 
In fact the viewer program along with the 
grab program is in itself a self contained 
software package for the video digitiser. 
Since the program reads sectors and 
does not distinguish between files the two 
halves of a picture must lie adjacent to 
each other on the disk. Also the start sector 
of the picture file must be known (“INFO will 
reveal this). The program reads a sector at 
a time into a 256 byte buffer. A machine 
code routine is then called which proces- 
ses the contents of this buffer and plots the 
appropriate grey characters on the screen. 
This continues until the picture is plotted. 
The machine code routine calculates the 
next memory mapped screen location and 
plots a character if required. Its complexity 
is due to the fact that the screen memory 
map arrangement of the graphics mode is 
rather unsuited for our application (see 


PROJECT 


Figure 1). An offset has to be added at 
every eighth location in order to address 
the next screen row. Also the location of 
the top of a column, if temporarily stored, 
has to be retrieved and incremented by 
eight when advancing to the next column. 
When a picture is viewed, the sectors of the 
picture file are continuously read, but the 
column does not advance until the 
specified start column has been reached. 

What are the reasons for selecting a pic- 
ture file of 192 x 200, a total size of 38400 
bytes? Primarily this is because 19200, the 
half picture file size, is an integral multiple 
of 256, the number of bytes in a sector. 
This means that the two halves of the pic- 
ture lie on one contiguous mass of sectors, 
ie it avoids any gap at the end of the last 
sector of the first picture half. More practi- 
cally, 19200 is about the largest buffer one 
can get on the BBC Micro’s mode 7, allow- 
ing for memory for the residing grab pro- 
gram. 

A simple software contrast control is 
implemented by adding an offset to the 
data byte before it references the grey 
character table. When a sector is read, the 
machine code routine deals with each byte 
in turn. A data byte is first limited and then 
the four MSB bits are extracted from it by 
means of rotation operations. The contrast 
offset is then subtracted from the data. 


Finally the data is limited again (eg any oats | 
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Figure 2. The effect of the 
software contrast controls. 
Brightness moves the graph left 
or right thus controlling the overall 
amount of black and white. Step 
and threshold can be used to 
‘silhouette’ a picture. More on this 
next month. 
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18 REM * Mode ® Video Screen 1914 LDA HL26 
WOREM * Capture Viewer -NHIGH 
SM OREM * resolution 88.188, 16 shades 193@ AND #124 
48 REM * (Ct John Yau December 1984 1042 CLC:RDR A:ROR 4 § convert to 4 bit data. 
SA REM * 105@ SEC:SBC CTRAST \ subtract contrast offset. 
6 DIM Ck ISH CHARIS 16,CHARZ% 16,BUFF% 256,PAR% 18,NM% 28 1940 BCS OTHRES 
PARE "5=2 1a708 LDA #B \ limit min to @. 
1888 .»OTHRES 
CPLTHR73: tore CMF #15 
1 Lust 7H: cult «7G :NCOLS 1108 BEC UTHRES t 
semble 1118 LOA #15 \ limat maz to 15. 
dcharset 1128 UTHRES 
1138 TAY: TRAZFHA \ pixel data is now the ¥ index into grey table. 
1148 LDA CHARI2,Y \ buffer index also saved. 
115@ LDX #2 
PRUE bs 11468 STA {STORE,*! \ plot top half of grey scale char. 
lease selecti" 1178 LDA CHAR22,Y 
18, 3:PRINT ntrast setting ‘range O-15) as 11aa)OLDY #1 
THY U4: PRINT"Scr een say filename —";F# 1198 STA (STORE},¥ \ plot bottom hal¢ of grey scale char. 
PRIN "+ turn to Mode menu." 1288 PLA: TAX \ restore buffer index. 
PRINT "SJ = contrask - 1218 INC MCNT \ every 8th screen address needs to have BATZA added to 
A FRTNT "oO reate contrast. 1228 LDA MCNT \ ta point to next picture element of column. 
PREM ES" ans?) CMP #4 
PRINT file 1248 BEQ NXTBLE \ branch 1f modulo Bth screen address 
PRINT icture.' 1258 CLCO:LDA STORE \ if not modulo @ just add 2 tp screen address. 
are a save filename.' 1260 ADC #2:STA STORE 
FRINT" Fue Cut 1278 BCC CONT2 
PRTAT © disc" 1288 INC STORE+1 
hbhINE" Mode @)" 1298 -CONT2 CLC: BCC CONTi \ unconditional branch. 
rr) SLNF BNE LUG 
1@ eN&VELE CLC 
Phe II #@:S5TA MCNT re ewitlo 4 counter uints characters 
i 1338 LDA #2 7A ADO S add “2A creer aiidr ise. 
“He WUMSL yl, Te) life #52 Ale. STORE ORE + 5 
io] EXIGE, MW, ars) .CORTL 
INPUT S#:P RO acal] (54) GU" ioe fmt. RON increment rew Count. 
LhAS "D’ THEN 480 ere) IDe PrN 
s CTRAST+1; CFCC TRAST 15 “CTRASTZIS isu Lr PLE EMR pened plotted yet™ « rolumn complete > 
IN Tis" ve BME BAC! 
‘THEN aag 1a Ply) #M2h Te RENT ESTA MKT 26S. Su reset counters, 
T=@ THEN 440 4.0 Leh Wt sk Ut trl 
PRAT ob Pas tle Mb 1FI yor every modelG &£ fulum) gu nat advance: te red 
42u RENT LS- TO TRE a KEG Sb PHLE 
aan IF Ad THENSEE LeA@ tht Meh tebity LanT neeoment erp: counter, 
45g PROCC] Ss +d) LEY stl s UL NELBI ad ster th crtsiamty rast oe pthantiesd viet sta ticit 
440 PRINT "Which dreave "ge INPUT ORViIF DRVs3 THEN 464 h Ll. ELT Se reen address te mest column, 
aru PRINI Type in start sector "3:INPUT O¢ ti unde 
4H 1FG4=""THENS7O 1eF ek ts 14 Feast uluen pictted, set quit #lag to eit. 
490 TRIZEWAL 108) BNE ONE |B 
nM PRINT "Start column (pic size “se INPUT ST ioe Lot WEEP ete LIT 
sia IF (St ito T. 118) THENSO@ »L 2) «Wh Ite 
“STCOL“ST1 VNCOLS=1492-51 sce inn #n Imad te ad isto. 
PRINT "Whole or Partial picture : Eos EWE Gk REIL unecendsticnhal branch. 
REPEAT: Ag=GET#: UNTIL (Af="W" ORCA 1Eaee -N&TRT 
FAS. "We THENS 78 bie ton ae Vise 41 Inn Ane es ed oer 
ORESFLG=8: 7STCOL=75TCOL OIV 2:G0T0618 ibe wb EVAL 
“RESFLG*L 1 te LP 260, STRTUUOL 
FRINTIFRINT "Upper or Lower picture? (U/L) "3 iw Ta sheer 250 ihe 
As=GETEQRUNTIL (AS="U" OR (Abe) Iotrit Lins #MeeO GIRTLUL to 
SEG=LOWER ELSE SEG*sUFPER vw He HREOC else STORE + 
MODE@ Pele ott hE fi 
Lele AORIURES LI # Oe SHUEY Mut. be 
aw sE FINE 
2:0: :GUTUb3a : POW) SPL ts bb Fey aS a 
ENE FICE reset screen addre if screen is tull 
Loa #&e STRTCOLS ST STOKE 
Lacw UA ti APTA SILER this! A STORE! 
F,*'1:GoTo1sa J ps13U »POENS 
Vesteey bin BEEP a4 Aoreendubien whebe por tore der tert then 
FRULC aw BNE LES twic that on.y evary second piace 
FIT Veeck ¥e filename’ ya INPUTFS 118 Ther ni 
ihre ee) 2PLES 
WMT Feb Se el 1 hex 
4d UI: 1 BNL LINI afosritur befher unt obl read then comtanire. 
i FI 
PREV Loadnic 1 J 
MMOD ois TRRCOND WT Sk TPC=SkGs 711 1-7.00 ‘ NEX I] pass% 
THE NTA 8 SA STR ILI 13 ENDFREIL 
FRE ES CFO a 
Pay PLL nator ber (6°59 145%, Dev! CALLOS 16W8 CEFPROCSavescreen 
Ean eae Tih E YS [Fas="tl" (Lark tBLO NMx MOD 256 M% DIY 256 
id MADD yay ste APT COL WM Re 3 LES SNMKe eG. 4 aaa vaaa" 
er Hoke ie 1b ORIN OCONT ELSE PRINT 2e9CUNT {820 CALL &FFFF 
HI DIRE OSs Lee bo LL Peeb 1848 ENDPRIIC 


11 Pa 


cta 
CMP #126 \ limit max value to 127. 
BCC NHIGH 


going lower than zero stays zero). The 
resultant processed byte is then used as 
an index into the grey character look-up 
table. The character is plotted and the next 
screen address is calculated. The process 
is repeated until the buffer is empty and the 
next sector is ready to be read. 

If a direct screen save is desired the 
required filename should be specified first 
(by selecting menu choice). The picture is 
then viewed and pressing ‘Q’ for ‘quit’ 
aborts any further sector reading. This pre- 
vents the screen wrapping round. Note 
that once the picture has loaded the red 
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2FFFIL 


hon 1a 
256: CALL 
AWW ENE 
la: 
VEO LP RP RUE aseemnme 
UT HTEP2 
COF Tpass% 
Lox #1 
+ LF 
Loe PUPS, * S qet piel ¢rom sectar butter. 


Le : 

1468 OEFPROGS 
1G78 VDUs1,4 
1668 wi% MUD 256: 
L898 #NMX CALL &FF 
1¥48 PRINT 
191@ ENDPROC 
1978 


19350 CEFF ROCKED (AS) tFORI? 


1948 
1730 
1968 
1970 
1788 
1990 
2008 


ENDPROC 
function keys can be pressed to change 
the colour of the screen (blue is best for 
RGB monitors whilst white is most effec- 
tive for UHF). Pressing ‘S’ will then save the 
screen onto disk under the specified 
filename. To load such a saved picture, 
simply enter code 0 and “LOAD the file. 
This program is essential if picture post- 
ers are to be taken from a video recorder. 
The quality of the composite video signal 
from a VCR is not exactly broadcast 
standard and varies from machine to 
machine. Noisy or distorted frames are not 
unknown, hence the viewer program 


temcall (C5) 


AIA DIY 25& 


Fress any bey. “:REPFAT: AS=GETS: UNTILAS a 


DEFPROCC1s:CLS:PROCPO( "Mode 6 Video Screen Viewer"): ENOPROC 


DEFFROC] oadchar set 
FORI=@TO15:READ CHAR1%71,CHARZ% 71: NEXT 


DATA 255,255, 255,191,223,251,23 


DATA 90,165,37,216,98,33,38,80,148,464,18,32,32,4,0,64,0,8 


-@7TO01:V0UL9084;8808 PRINTSPC116-LENASDIV2) 4% 


7225, 107,591,217,175,216,35 


ensures that a picture is a good ‘take’ 
before commitment to the printing pro- 
cess. 


NEXT MONTH 


Full listings of the printer driver and grey 
scale look up table. The author of this 
article will be providing copies of the 
software on disk — ordering information 
next month. 
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This month sees the addition of 
a new regular feature to the 
pages of E&CM. 68 Computing 
will concentrate on features, 
software and projects aimed at 
users of the 68xx family of 
processors. This spread of 
editorial coverage 
encompasses computer 
systems from the humble 8-bit 
Dragon computer to the icon 
laden Macintosh taking in 
Sinclair's QL enroute. We'll also 
be paying close attention to the 
progress of the 16-bit Atari ST 
machines and to Commodore’s 
activity in this area, A recent 
‘Byte’ editorial said that 1985 
could be the year in which the 
68xxx MPUs finally emerge 
from the shadow of the 
Intel/Zilog processors that have 
dominated both the 8- and 
16-bit micro computer industry 
to date. E&CM shares this view, 
this willbe the year of the 68000 
and 68 computing will be here 
to reflect the growing interest in 


this group of processors. 

The 68xxx family has enjoyed 
a considerable reputation for 
technical superiority when 
compared to its rivals; the same 
cannot be said when it comes 
to measuring the performance 
of the processors with their 
commercial success. The 
reasons for this owe little to any 
technical factors, rather than 
rival manufacturer’s products 
have had the knak of being in 
the right place at the right time. 
In the case of the 6809 vs both 
the 6502 and the Z80, while the 
’09 is regarded by many 
machine code programmers as 
vastly superior, it came to the 
market a little late and was not 
available when the first micro 
computers were at the design 
stagew. This bith the original 
PET computer and the Tandy 
TRS80 ignored the 6809 in 
favour of the 6502 and the Z80 
respectively. This sealed the 
fate of the 6809 in a world 


where being first is everything. 
Subsequent generations of 
micro computer adopted one or 
other of the established 
processors consigning the 
6809 to the status of an also ran 
interms of commercial success. 

The same fate loooked likely 
to befall the 68000. When IBM 
adopted the Intel 8088 and 
derivatives in favour of the 
Motorola MPU it looked as if 
history was to repeat itself. 
Fortunately the 68000 managed 
to find some important 
supporters before it was too 
late. The Apple Macintosh and 
the Sinclair QL are the most 
important 68K machines to 
date but the Atari ST machines 
and the Commedore Amiga 
system are following the 68000 
route. This it is the 68000 rather 
than the 8088 that looks set to 
dominate the low end of the 
16-bit computer market. 

The 68xxx series of 
processors, because of their 
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attractive performance in the 
eyes of software engineers, 
have long been associated with 
elegant operating systems. The 
6809 supports both OS9 and 
FLEX, two powerful operating 
systems that are the envy of 
anyone brought up with CP/M. 
In the case of the 68000 it is 
UNIX that offers programmers a 
powerful software environment. 
Digital Research’s GEM 
(Graphics Environment 
Manager) is another very 
exciting tool soon to be 
available to users of the 68000 
MPU. To this impressive list of 
operating systems must be 
added QDOS, Sinclair's own 
enironment for the QL 
computer. 

From the above it will be seen 
that 68K computing is likely to 
be one of the most exciting 
areas of computing over the 
next few years. 68 Computing 
will be here to report on all 
developments in this field. 


Listing the files on the OS9 system disk will 
show, in addition to the OS9Boot, com- 
mands and system directories a file named 
‘startup’. Startup is an OS9 command file 
and is automatically run when the system 
is booted. Listing the file as supplied on the 
system disk will produce the output shown 
in Listing 1. 

The listing shows that the startup com- 
mand file is simply a text file containing a 
sequence of OS9 commands. By modify- 
ing the file it is possible to customise the 
system disk to suit your own specific 
requirements. 

Some possible modifications to the file 
include the addition of the GO51 com- 
mand, to put the computer's display into 
the software generated 51 column mode, 
and bypassing the SETIME command. The 
Real Time Clock provided by OS9 suffers 
from the fact that it often displays anything 
but the real time. This is because the clock 
is driven from a 50Hz interrupt within the 
computer. If any activity that dissables the 
interrupts is initiated, for example reading 
or writing to a disk file, the clock is effec- 
tively stopped. This makes the clock of 
somewhat questionable use and the need 
to enter the time at system startup is some- 
| times annoying. Although simply pressing 


OS9 STARTU 


_ing question marks. 


the return key in response to the enter time 
prompt will suffice it is possible to remove 
even this requirement. 

Simply it would seem that it is only 
necessary to remove the SETIME com- 
mand line from the startup file. As usual 
this solution throws up more problems 
than are evident at first sight. This is 
because the SETIME command must be 
issued when the system is boosted if the 
multitasking capabilities of OS9 are to per- 
form correctly. 

Instead of deleting the SETIME com- 
mand therefore some other solution must 
be found. The powerful indirection 
operators of OS9 provide the answer. The 
SETIME command as it stands expects 
data from the keyboard by virtue of the fact 
that it is followed by the /<term operator. 
Changing this to </DO/time will instead 
cause the command to use a file named 
time on drive 0 for its input. This file can 
either consist of a string of six zeros, a 
space and a further six zeros or, preferably, 
a ‘real’ date eg 850101 as the first string 
and then six zeros — this because simply 
entering zeros for the date will cause the 
date stamping feature in some application 
software, eg Dynacalc, to trown up annoy- 
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Michael Graham with hints on 
customising your OS9 system disk. 


The startup file can most easily be 
altered by using the Stylograph word pro- 
cessor but it can equally well be modified 
using the OS9 command BUILD. The time 
file is created in a similar fashion. 

The amended startup file is shown in 
Listing 2. Booting the system up with this 
version of startup installed will put the 
system straight into the 51 column mode 
without the need for the user to input any 
time/date information. 

The above demonstrates just how easy it 
is to modify the operation of the OS9 
operating system to suit the requirements 
of individual users. 


LISTING 1 


printer, “do-s 


2 /arrnes gz 


setime <“term 


LISTING 2 


printerr “d0/gys- 


setime <.‘d0-/(time 
go5i 


ne Se EE, 


ELECTRONICS & COMPUTING MONTHLY - 43 


FUNCTION KEY 
PROGRAMMER 


Adam Denning provides the means of programming the QL’s 
function keys with general purpose strings. 


The five function keys on the left of the QL 
seem to be fairly useless, don’t they? 
Although they each return a_ distinct 
character code and can be used in combi- 
nation with CTRL and SHIFT to get even 
more codes, there’s no way of programm- 


strings ala BBC Micro, 


Oh yes there is! 


The key to programming function keys is 
the 50Hz interrupt which scans the 
keyboard and updates the clock. 
Whenever the keyboard is canned and a 
key is being pressed, it is inserted into a 
keyboard buffer. The buffer chosen by 
QDOS is the current keyboard queue, 
which is at an arbitrary address pointed to 
by the system variable SV_KEYQ. This 
holds the address of the queue attached to 
the currently active keyboard channel, 
which is generally channel 0 but could be 
anything if other jobs are running. 

All'we need to do is to supply our own 
50Hz interrupt routine which looks at the 
last character entered into the current 
keyboard queue. If this character is a func- 
tion key {or any other key, for that matter), 
then we must insert our desired string into 


OBJECT 


STAT SOURCE STATEMENT 


34 Started 11th March 1989 
4 


=NOO2BME S BV_KEYa =| Epu $2B04E 
6 
7 + Offsets into keybourd queue 
a 
=0000 F NETO = EGU 4 
e004 tO EMDOFO = EGU 4 
pod tt WRITEG = EGU 8 
=1000 12 READD Eau 12 
ce] 
0010 14 AT LPOLL EDU $C 
=O0ED HDG EQ $0 
=diL0 ih BPLIWTT = EDU $rLO 
Ota 1) CALGTSTR EU $id 
FFF Y TB ERR BP EDU: «5 
iM 
dood’ ATFA DOLA 20 START LEAL PROC_DEF Al 
O00" S478 O10 i WOVE. = -BP_INIT,AZ 
bOOR . 4692 rr JSR tA 
OQOA' ALFA OODLE nu LEAL KEY_LINK,AG 
OOHE' 43FA 0022 “ LEAL KEY_INT\AY 
GOI?" 2149 06p4 5 MOVE.L AL, #TAQT 


WHT _LPOLL fo 


le THE % OVER 


ing them to reproduce long, complicated | 


14 A routing to allow the GL function keys to be used as “sbft” keys Ooi” O01 
2-* By Adam Denning (C} 1985 Adam Denning 


the buffer. To keep things in order and to 
keep other programs happy, we should 
leave the function key code in the buffer 
rather than remove it. We will soon find out 
just how we can link another 50Hz interrupt 
routine into the system as a QDOS exten- 
sion. 

Of course, we'll also want to be able to 
program these keys, and the most conve- 
nient place from which to program them is 
the SuperBasic interpreter. This means 
that we have to write a procedure which 
accepts strings for a key and assigns them 
to the designated key. 

The keyboard queue pointed to by SV_ 
KEYQ is a straightforward serial I/O queue, 
used as a circular buffer by the system. The 
first sixteen bytes consist of four pointers, 
of which at least three are immediately 
useful. These pointers are shown in Table 
1 (below). 


Keyboard buffer + 0: address of next queue 
Keyboard buffer + 4: address of end of queue 
Keyboard buffer + 8: address of next position to write to 
Keyboard buffer + 12: address of next position to read from 
Keyboard buffer + 16: the buffer itself 


(©) ADAM DENNING 1985 


The address pointed to by the end of the 
queue is not used for storage. 

There is a QDOS vectored utility routine 
called |O_QIN which inserts the byte held 
in D1 into the queue pointed to by Az. If the 
queue is full, which means that the charac- 


“4... The QL function keys 
appear useless... not any 
more...” 


ter cannot be entered, the routine returns 
with ERR_NC. 

To link a 50Hz interrupt routine into the 
list of interrupt routines, we take advantage 
of a QDOS manager trap. The particular 
one we're going to use is MT_LPOLL. It 
needs only one piece of information pas- 


As the buffer is circular, we need to take 
a bit of care when we’re examining it, to 
make sure that we don’t fall off the end. 


4” 
SO PROC_OEF DCW of 
i 
OO1E” OBA 2 oC.i KEYS_PROD-® 
020° 03 un De.B i 
Address of current keyboard -quéve 0021" 4845 59 i 0.8 "Key" 
0024 0000 9000 0060 % oti 0,0,0 
v 
Address of nevt keyboard queue 2A’ =0008 38 KEY_LIWK DELL 3 
Addrass af the end of ‘the queue 4 
Address of next position to write ta 0032’ 2479 0002 BOE 40 KEY UT OMOVESL SY KEYO,AZ 
Address of next position to read frow QOS" 226R 0008 4) MOVE.L - WRITEG(AZY At 
O0SE" 204A 42 WOVE.L AD AD 
#005 routine to link polled task QOJE’ DIFC 000 0610 43 ADDA.L = 14,40 
DOGS routine to put byte in a quese oous’ BCE 4 CHPALL «| AG, AL 
M008 routine to install Basic procedures 004° Gb04 5 BNE,B KEYCONT 
G08 routing to fetch args as strings O04g' 2258 0004 oT WOVE.L = EWDGFO1A2) AL 
O00S “bad parameter’ error oouc’ 5389 47 KEYCONT §«“SUBGLE #1 ,AE 
OOE' ATFA O0C2 a LEAL KEYTAB AS 
0052' MFA 0002 9 LEAL KEYDEFS, Ad 
0056’ 1211 w MOVES = (AL) DY 
0058' 4726 st BEG.S = ENDREPL Avoid an odd feature! 
QO5A' OCO1 OOE2 ry CHPILB = #862, D1 TIRL-CAPS.LOCK 7 
‘OOSE' GHOE 55 BNE.S =~ XEYSRON 
OGb0'  12BE O0E1 a NOVE.B = -#$E1, (AL) 
wet 7401 5 WIVED D2 


sed to it— the address of the link. The link is 
a two long-word piece of memory, the first 
four bytes of which hold the address of the 
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LISTING 1 (Continued) 


FERSSEEEES 
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we ENOREAL 
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Choeteraiay 
£388) 


= 


AS 1:4 Sapectasic’prLensi on fo praqéan the Nuch keys 


fsa 
5908 
aie 


bgERESR 8988 


2: Diteet of key string 
2S AS noe NOL true idee 


D2 nota: sting -Llangtn 


bees) a ae : 
AME? AAG ALLE AMI A oS 
PALME 


thy Ff. 
hey F2 


hey FY 


140°s W table BF dey detinb tang & 6 6/2) 
tai ? Esher leg 


rt 


CWE fF 45255 
«Othe, ALS OY,02 
DUAR ASL tS 


2 


225 


9860 
ya02. 
wae 
oot: 
wos 


‘ont 
Ae 
S301: 


next routine in the list (this is filled in by 
QDOS), and the next four bytes hold the 
address of the routine itself. Once the link 
has been established, our routine will get 
called every 50th of a second, just like the 
keyboard scan. 

Before we can write the entire program, 
we need to decide upon a few things. Let's 
say that we want a maximum of 80 charac- 
ters per function key definition, and that 
we'll have this space permanently allo- 
cated in the resident procedure area lalong 
with the interrupt routine and the additional 
SuperBasic procedure. This procedure is 
called KEY, and is used as follows: 


KEY keynumber, “function key string” 


Where keynumber is the number of the 
function key we're programming, from 1 to 
5, and function key string is any string 
expression of between 0 (the null string, 
which removes a definition) and 80 charac- 
ters. To cause a line to be executed, we 
must append a new line to the key string, 
so if we want to program key F1 to produce 
adirectory of floppy disk 1, we type 


KEY 1, ‘dir flp1_’&chr$(1 0) 


Now every time we hit F1 a directory of 
flp1_ is produced on the screen. 

One more thing we'll need to add is a 
switch to turn the definitions off. If you hit 
CTRL-CAPS LOCK at any time, the defini- 
tion state is toggled (ie if it is on, it will go 
off; if it off, it will go on). We need to do this 
to avoid confusing Quill, Ed and so on. Of 
course, there’s absolutely no reason why 
we should append a command to a func- 
tion key, giving us instant access to Quill 
(etc) macros. If we were using 
Metacomco’s screen editor, for example, 
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and wanted to replace every occurrence of 
‘textual’ with ‘froglet’, we could program 
F3 beforehand with the appropriate com- 
mand sequence. 

The same applies to the Psion packages 
(it certainly works with version 2, anyway). 
Instant macros! 

Now for the code which is shown in List- 
ing 1. The assembled code is loaded into 
the resident procedure area and then cal- 
led to link in the two routines: 


a=respr(704):lbytes flp1_qkey,a:call a 


The code which is actually called is that 
starting at the START label. it simply calls 
BP_INIT to link in the SuperBasic routine, 
and then MT_LPOLL to link in the interrupt 
routine. ‘ 

The interrupt routine is at KEY_INT and 
first gets the address of the current 
keyboard queue into A2. The address of 
the next position-to write to is then placed 
in A1 and a check is made to see if this is at 


the’ start of the queue (remember that the 
buffer is circular!). if it is, we alter A1 to 
point to the end of the queue, and in either 
case we subtract one to point to the last 
character written into the buffer. A DBRA 
loop scans a table of key codes, and if this 
coincides with the character read in we 
jump to KEYCHANGE. Notice how this 
code is preceded by a check to see if 
CTRL-CAPS LOCK is pressed, when the 
lower bit of FUNCSON is toggled with 
EDR. 

At KEYCHANGE we calculate the 
address of the function key’s string and 
enter a DBRA loop with repeated calls to 
1O_QIN to insert the string into the queue. If 
this fails at any point, the buffer must be full 
so we leave straight away. 

The KEYS procedure isn’t exactly com- 
plicated and is the sort of stuff we've met 
before in this magazine. It takes two string 
arguments, converts the first to a number 
and inserts the second at the requisite 
place in the KEYDEFS buffer. 
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RELAY BOARD 


| & OPTICAL SENSOR 


This project 


complements << 
the /O board “e 
described in des 5 
our January <= 


issue. Design 
by Chris Walcot. 


in the January ‘85 issue of E&CM we 
explained how to build a simple input/out- 
put port for the Dragon 32. On its own this 
was a very limited device, but by using 
additional hardware you can expand its 
capabilities: this article describes a relay 
board and an optical line sensor which 
does just that. 


The relay board 


The relay board can control high powered 
devices. It consists of eight relays con- 
nected between the data lines and the 
+12Y supply from the Dragon. In theory, 
the 6821 PIA (peripheral interface adaptor) 
should handle only +5V, but the relay limits 
the current flow to keep it within a safe 
level. Our choice of relay was a 12V, SPST, 
ultra miniature device; this is both compact 
and reliable and needs no diode to prevent 
back emf (electromagnetic force). The cir- 
cuit diagram is shown in Figure 1. 

The relay is built on a piece of PCB. 0.1 
inch matrix IDC cable and sockets are 
used to connect the PCB to the interface. 
The relay contacts are connected to 4mm 
single pole sockets, mounted on the sur- 
face of the plastic case. 

First connect the IDC cable to the 12 way 
IDC socket. This is not too difficult but is 
made easier with an insertion tool. Once 
that is completed, strip the other end of the 
cable and solder it in position to the PCB, 
then insert and solder the wire links. The 
relays should be attached carefully 
because they are the most easily damaged 
| component in the circuit. Next the leads 
(approximately 6cm long) should be sol- 
dered to the 4mm socket at one end. 

The lid of the box should be-drilled with 
an 8mm drill for the 16 socket holes. A 
small lip should be cut in the side of the box 
to allow the cable to pass through. Finally, 
attach the sockets in place, solder the 


other end of the leads to the PCB and firmly 
secure the lid. 


® 
Testing 
Once the board has been checked 
thoroughly plug it into the Input/Output 
board (WHEN THE COMPUTER IS 
SWITCHED OFF) described in the January 


issue of E&CM. and enter the software . 


which was given in that article. 

It is then necessary to make up a simple 
indicator circuit consisting of a LED in 
series with a current limiting resistor. Pro- 
gram the port-you are using to output data, 
and make all the outputs high (1). Place the 
4mm plugs in turn in each pair of sockets 
on the relay board — each time the LED 
should light up. Now set all the outputs to 
low (0), and in each position the LED 
should be off. Once that is completed try 
different combinations of highs and lows. If 
any results are not as they should be then 
turn off the computer for further investiga- 
tion. 


How it works 


There are two sockets for each relay (which 
acts as a switch). When the relay is acti- 
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Figure 1. Only one relay is shown. 
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vated the switch is closed (the two sockets 
are connected together); when the relay is 
not energised the switch is open (the two 


, sockets are not connected together). 


Any device, where a switch is needed, 
can be attached as long as it does not draw 
more than 2A at 24V DC. 


The optical line sensor 


The optical line sensor can be used for a 
wide range of tasks from checking paper 
has not run out in a printer to allowing a 
robot to follow aline. It works on the simple 
principle of bouncing light off a surface. If | 
the surface is black then very little light will | 
be reflected. It it is a white or metallic sur- 
face then a jarge amount of the beam will 
bounce back off the object. 

An infra Red Light Emitting Diode (when 
‘on’ it gives off infra red light which is invis- 
ible to the human eye) is used for the light 
source. For the detector an Infra Red Photo 
Transistor (a special type of transistor 
which allows a current to flow when infra 
red light is directed onto it) was chosen. 
These two devices can be bought in one 
plastic package. For this circuit a Miniature 
Reflective Optical switch is used. Figure 2 
shows the circuit diagram. 


Construction 


The IDC cable should be made up and 
stripped at one end (as described for the 
relay board) and soldered to a piece of 
Vero board no smaller than 12 x 12 holes. 
One track should be cut, and the 330 ohm 


resistor soldered across it. Next, solder a 
lead to pin number 1 of the opto-switch 


: 
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(C) A&C COMPUTERS 
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CARDIFF, CFL, STD 


and to the Data Line. Pin number 2 should 
be connected to the 0 volts and pin number 
3 to the resistor. The 4th pin should be con- 
nected to the 0 volts supply. 


e 
Testing 
As previously explained, plug the lead into 
the I/O board’s connector. Set up the port 
for input using the software. Place the 
opto-switch about 0.4mm above a white 
surface, then press ‘F’ on the keyboard 
and a ‘1’ should appear for bit 8 of that 
port. If the test is carried out again, but with 
a white surface, then a ‘0’ should appear 
for bit 8. 

This device could be given a longer 
range with the use of a different opto- 
switch, but some extra circuitry might be 
needed. 


The Dragon computer provides an ideal, 
low cost route to a FLEX or OS9 develop- 
ment system. In this environment, the 
computer will most likely be used with a 
monochrome monitor set, the Dragon pro- 
viding a suitable composite video signal. 
Anyone who has used a Dragon with such 
a monitor will be aware of one serious draw 
back with this arrangement — the dreaded 
dot crawl. This irritating effect, in which the 
text displayed on the screen is overlayed 
with a random collection of crawling dots, 
is caused by the ‘colour’ information that is 
present in the Dragon’s composite video 
signal. The chrominance signal is at 
4.43MHz, right in the middle of the 
bandwidth of many monitors. 

There are a number of ways of overcom- 
ing this problem. A low pass filter cutting of 
a frequency less than 4MHz would work 
but this would have an adverse effect on 
the resolution of the display. A notch filter 
would be a better idea, but this too could 
have implications on the ultimate resolu- 
tion and would also cost money to build. 


MAY 1985 


PARTS LIST 

RELAY BOARD 

8 x 12V SUB MIN RELAYS 
1x 12 WAY IDC CABLE 

1 x 12 WAY IDC SOCKET 
8 x 4mm RED SOCKETS 

8 x 4mm BLACK SOCKETS 
1x PVC CASE 

OPTICAL LINE SENSOR 

1x MIN OPTO SWITCH 

1 x 300 ohm RESISTOR 

1 x 12 WAY IDC CABLE 

1 x 12 WAY IDC SOCKET 
1x 10 by 10 VERO BOARD 


DRAGON COLOUR KILLER 


Peter Luke shows how some minor Dragon surgery can lead to a 
dramatic improvement in the computer's video display. 


Fortunately there is a way to cure the effect 
that will not cost users a penny. 

The colour subcarrier of the Dragon’s 
video signal is provided by an LM1889 
video modulator IC. This clever. piece of 
silicon generates the PAL colour subcarrier 
from the R-Y and B-Y signals produced by 
the Dragon (don't worry if you’re not famil- 
iar with the jargon of colour TV engineers, 
as you'll see it is not necessary to have an 
intimate knowledge of the way in which a 
colour display is generated to make our 
modification). The point is that the LM1889 
adds the subcarrier to the video signal, the 
video signal itself does not pass through 
the IC. To get rid of the dots then, all we 
need do is remove the offending IC. 

On some Dragons the IC is socketed and 
the job of removing it is easy. The '1889 is 
located toward the rear of the PCB just 
right of centre. It is clearly marked and 
should not be difficult to locate. Take care 
not to bend any of its ‘legs’ when extract- 
ing it as you may well want to restore the 
colour capability of the Dragon at some 


FOIL PATTERN OF THE RELAY BOARD. SHOWN 
FULL SIZE. 


Figure 2. Showing connection of optical switch. 


All devices described in this and the pre- 
vious article are available full built and test 
from A&C Computers. 
I/O board 
Relay board 
Optical line sensor 


£20.00 
£26.50 
£10.90 


Any parts you have difficulty in obtaining 
can also be supplied. A&C Computers, 28 
Rowan Way, Lisvane, Cardiff CF4 5TD. Tel: 
0222 756653. 


future date. Needless to say this operation 
should be performed with the computer 
switched off and, preferably, the power 
supply disconnected. 

lf your computer features an LM1889 
that is soldered in things are not quite as 
easy. The best way is to solder a large 
capacitor (greater than 100nF) across the 
crystal located near the IC. The crystal is in 
a tin case and will be marked with the num- 
bers 4.43 somewhere on its body. To 
restore colour simply remove the 
capacitor. 

The improvement in the quality of the 
display is dramatic, and the fuzzy text that 
so many users become resigned to can be 
banished for ever. 

One note of caution, removing the Dra- 
gon’s cover to make this alteration will 
invalidate any guarantee that many be in 
force. 
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How does it work? 
On calling address 60000, the 
address of the main routine 
(BRK), is stored in the memory 
location “VECTOR”. Interrupts 
are then disabled and the inter- 
rupt mode of the Z-80 is 
changed so that whenever the 
normal Spectrum _ interrupt 
occurs — once every fiftieth of a 
second — the routine whose 
address is held in “VECTOR” is 
entered and executed. 

The main routine functions by 
examining the contents of 
23610, which indicates whether 
an error has been detected by 
the system. If this address con- 
tains a value of #14, then it indi- 
cates that the Break error has 
been detected. But if this hasn’t 
happened, we simply clear 
things up and return to the 
BASIC interpreter by making a 
jump to the keyboard routine at 
address #0038. If a Break error 
has been detected, then the 
routine “DOIT” is entered. Lines 
230 to 260 of the program calla 
ROM routine that creates a 
‘space’ into which we insert, in 
Lines 270 to 280, the BASIC 
token for “Continue”. On return 
to the BASIC interpreter, this will 
be executed as if we’d typed itin 
ourselves. 

However, we’ve not finished 
yet. Lines 290 and 300 restore 
the stack, by first removing the 
AF register that was pushed on 
to the stack, and then by remov- 
ing the return address for the 
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intercupt, which we don’t need. 


The line number to which we 
want control to pass is loaded 
into*-the System — Variable 
OLDPPC at lines 310 to 320. 
OLDPC€ ‘specifies: the line 
number thatis to<6e jumped to 
when CONTINUE is executed. 
Finallyitbines:350 to 360 we 
set OSPOGto 1; to indicate that 
the BASIC interpreter is to exe- 
cute statement ¥ in the line held 
in OLDPCC. Inteffupts are then 
re-enabled, and a jumpiis made 
to the point in the BASIC 
Interpreter that will allow BASIC 
to execute the “CONTINUE” 
command and go on wit the 
program. . 
In Alan Went’s Spectian 
Wordprocessor program, pub- 
lished in this magazine in 


October 1984, there was asmall’) a 


piece of machine code that dis- 


ON/BRK/GOTO 


Joe Pritchard’s Spectrum control program @ =. 


In this article, | describe: a 
machine code routine . that 
causes the BASIC program:to 
jump to a particular line atimber 
when the CAPS-SHIFT- and 
SPACE keys are sed 
together. This is mang 
in programs that are to be. us 
by “non computer” apiece it 
provides them witha panic but- 
ton that can be used to return to 
a certain place ina pi 
that they can regaifrcontrol. 
In the listifgsbelow, the 
machine code:6aises a jump to 
line number 9900, but this can 
be altered ag we'll later see. 


10 -ORG 60000 

20 VECTOR: EQU #FEFF 

30 BRKQN’LD = HL,BRK 
sie (VECTOR),HL 


abled the Spectrum Break key.” 


Lint '%9 as 


70 LD LA 


80 IM 2 

90 El 

100 RET 

110 BRK Dl 

120 PUSH AF 

130 PUSH HL 

140 LD A,(23610) 

150 CP #14 

160 JR Z,DOIT 

170 LD HL,23692 

180 SET / (HL) 

190 POP HL 

200 POP AF 

210 El 

220 JP #0038 

230 DOIT POP HL 

240 LD HL,(23641) 

250 CALL #1652 

260 INC) HL 

270 LD A,232 

280 LD (HL).A 

290 POP AF 

300 POP HL 

310 LD HL,9000 
; theline 

number to be 
jumped to 

320 LD (23662),HL 

330 LD Al 

340 LD (23664),A 

350 LD A,255 

360 LD (23610).A 

370 El 

380 JP #12E2 


This program is activated by a 
call to “BRKON”, which | have 
placed at address 6000. Where- 
ver you put the code, ensure 
that the two memory locations 
at #FEFF are not overwritten, as 
these are crucial to the opera- 
tion of the program. Obviously, 
once active there should be a 
line 9000 in the program. 
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MT 
AN ENTERPRISING 


INTERFACE 


Paul Beverley turns his attention to the new 
Enterprise computer. The article expands on 
the details provided in the computer's 
programmer’s guide. 


First impressions of the Enterprise indicate 
that at least a similar design philosophy to 
the BBC micro has been applied. This 
introductory article looks briefly at the 


system as a whole and then in particular at’ 


what sort of interfacing facilities it has. 
Reasonably experienced “interfacers” will 
appreciate the inclusion of some interfac- 
ing details that do not appear in the Enter- 
prise Programmers’ Guide. Much of this 
information has been provided by Mr. 
Steve Groves of Enterprise Technical Ser- 
vices, for which, many thanks. Would that 
Acorn had been so co-operative at such an 
early stage! 

Another aspect which will be looked at is 
how to link the Enterprise up to a Mic- 
rovitec RGB monitor. When this was ini- 
tially tested the range of colours claimed 
by Enterprise was not being given. This 
was not the fault of the computer though. 
The.monitor was set up for the digital TTL 
voltages produced by the BBC micro, but 
the signals from the Enterprise need a 
linear input to get the various levels of 
colour. Fortunately the monitor can be 
altered by making some simple fink 


look after the RAM and act as a CRT con- 
troller, while DAVE generates the sound 
and takes care of various other input/out- 
put and internal control functions. 

As regards software, Enterprise have 
continued the moves started by the BBC 
microcomputer by using structured BASIC 
with facilities such as multi-line IF, DO 
WHILE, and CASE statements. There is 
also a built-in word-processor and some of 
the word processing facilities seem to be 
used by BASIC which features a_ full- 
screen editor. More than one screenful 
may be added since you can scroll down- 
wards to some extent as well as upwards, 
thus avoiding that terrible sense of frustra- 
tion that occurs when, as you list your pro- 
gram, the line you want to see just dis- 
appears off the top of the screen. To 
retreive it simply press SHIFT-cursor-up to 
move the cursor to the top of the visible 
screen and then continue to move up so 
that the screen scrolls down until the mis- 
sing line re-appears at the top of the 
screen! 

Another similarity with the BBC is the 
idea of having the operating system (EXOS 


. The hardware of the Enterprise is more advanced 
than the BBC — but then it should be...” 


changes to configure it as a linear monitor. 
So in case ‘ou have the same problem 
details of these link changes will be 
included. 


The hardware 


‘The hardware of the Enterprise is clearly 
more advanced than the BBC, but then it 
should be, with the benefit of three years of 
technical advance. It consists basically of a 
280 processor, 32K ROM and 64K RAM on 
the main PCB, plus a 16K BASIC ROM ina 
plug-in cartridge. It has two custom- 
designed chips ~ NICK and DAVE, both 68 
pin packages. NICK’s job seems to be to 


— Enterprise Xpandable Operating System) 
entirely separate from the high level 
languages. This is the theory, but just how 
it words in practice is not yet clear. BASIC 
is said to be contained in the 16K ROM car- 


tridge, but if the bits of text that appear on | 


the chip on the main PCB marked as EXOS 
(a 27256 — 32K EPROM!) are anything to go 


by, it seems to contain some of the coding | 
for the BASIC interpreter as well as the | 
operating system and the word processor 


software. 


Interfacing facilities 


An examination of the basic functions of | 


50 - ELECTRONICS & COMPUTING MONTHLY 


each of the connectors on the computer 
will be helpful. Almost all the interfaces use 
double-sided edge connectors with 
2.54mm (1/10 inch) spacing. The excep- 
tions to this are the cassette input/output 
and remotes, which are jack sockets, and 
the TV output which is a phono socket. 

There is very little to say about the UHF 
output except to note that it is picture only, 
and does not carry any sound signal. 
Enterprise seem (hopefully) to have 
learned from the troubles experienced with 
almost all other home computers with cas- 
sette interfaces. There is on-screen indica- 
tion of the in-coming tone and also, a prop- 
ortion of the signal is passed to the audio 
section of the computer to give audible 
confirmation that loading is taking place. | 
certainly had no problems with the tape- 
recorder | tried. There are two remote 
switches, one associated with each of the 
cassette input and output lines. This is pre- 
sumably to allow individual control of two 
recorders for file manipulation and transfer 
from cassette to cassette. 

From an interfacer’s viewpoint the fact 
that two remote switch relays can, when 
not being used for the cassette recorder, 
be individually controlled from software by 
saying, for example, SET REM1 ON, or 
TOGGLE REM2. The relays can be used 
directly to control low power DC devices, 
or by using them to switch larger DC oper- 
ated relays, they could control somewhat 
larger loads. 

The pin connections for all the edge con- 
nectors are given in Figures 1 to 7. The 
order in which they are given is in a clock- 
wise direction, starting from the left-hand 


side of the keyboard. 


MAY 1985 


4) Printer Connector 

This appears to be a standard Centronics 
type of parallel interface though it is on an 
edge connector rather than the more 
standard Centronics or IDC connectors. 
The outputs are buffered by a 74LS244 
which suggests the possibility of being 
‘able to use it as a digital output port. 


5 & 6) The Contro! Connectors 


Each of these has basically the same set of 
connections — five output lines, three input 
lines, ground and +5 volts. The three input 
lines are common to both connectors, and 
the ten output lines (five on each connec- 
tor) are the same lines that the computer 
uses to scan the keyboard. The obvious 
use of these interfaces is for joysticks 
which can be read with the JOY(N) function 
where N is 1 or 2 for the appropriate con- 
nector. 


7) The Expansion Connector ; 
This has just about every connection you 
could think of for adding on all sorts of 
interesting hardware. The majority of the 
signals consist of the address, data and 
control lines of the Z80 microprocessor, 
and the rest are various clock, power 
supply ‘and control signals as well as two 
sound inputs so that the external hardware 
can add to the audio signals that the DAVE 
chip produces. The power supply line is the 
unregulated +9 volts that comes from the 
transformer. 


The clock signals, apart from the Z80 
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clock (4MHz), are, 1MHz, 8MHz and 
14MHz. There are six extra (paged) 
address lines suggesting a memory 
addressing capability of 4 Mbytes. Then 
there are the vertical and horizontal sync 
outputs as well as four inputs labelled ECO 


to EC3 which can be used to give the exter- 


nal hardware direct control of the colour 
signal generation. This is enabled by the 
EXTC line which is negative active and, if 
unused, pulls high thereby disabling the 
external colour control. 


Using a Microvitec Colour 
Monitor 


The connections for the R, G, B and sync 
outputs from the computer are given in 
Figure 2, and the connections to the 
socket on the monitor (Microvitec models 
1431, 1441 or 1451) are given in Figure 9a. 
We have not yet managed to find a source 
of the proper edge connectors; a sawn up 
piece of an old, somewhat larger edge 
connector socket may well have to suffice! 
If you make up a suitable cable and con- 
nect it to the monitor you may find that the 
colours are not the same as those of the 
television picture. The reason is that the 


monitor is expecting digital (on/off) colour 


signals whereas the computer is producing 
colour output voltages varying between 0 
and about 4 volts. However, the Microvitec 
monitors have internal links which allow 
them to respond correctly to these linear 
colour signals. , 


RED 
GREEN 


BLUE 

COMPOSITE SYNC 
GND 

NO CONNECTION 


Figure 9a. Monitor input. 


LINKS SET 
FOR RGB TTL 


LINKS SET 
FOR RGB LINEAR 


Figure 9b, c, and d. Location of links within 
monitor and details of the changes for linear 
RGB operation. 
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Microvitec Monitor Link 
Changes 
[WARNING. Monitors contain high voltage 
circuits which are potentially LETHAL, you 
should NEVER operate the monitor when 
the case is open, and you should 
remember that the voltages may not 
decrease to a safe level until some time 
after the unit has been switched off. There- 
fore it is best not to do these modifications 
until. the monitor has been unused and 
switched off for several hours.] 

In order to make the necessary link 
changes you will need to get inside the 
case, With the metal-cased units this just 
means unscrewing the back, but the plas- 
tic-cased units need to be completely dis- 
mantled. Having done this, locate the main 


“,.. Linear RGB operation 


displays the full range of 
colours... .” 


PCB which is horizontal. The link selection 
connector is located, as illustrated in 
Figure 9b, towards the front left of the PCB 
as you look into the case from the rear and 
it is marked as either “TL103” or “PL103”. It 
consists of a set of 10 Molex pins with three 
links or jumpers. Each of the three links 
needs moving (one each for R, G and B). 


‘Figure 7 Expansion Connector 


- (Numbering is in the same orientation ag. the jin connector 


The original positions are shown in Figure 
9c and the new positions in Figure 9d. 
When the links have been changed, screw 
the case back together again and connect 
up to the Enterprise. Note that in the linear 
mode, the “contrast” control on the 


monitor is inoperative as it is only intended 
to be used in the digital or TTL mode. 

In the digital mode, the only colours 
available are red, green and blue, and their 
combinations, cyan, magenta, yellow and 
white. The simplest way therefore to test 
whether the monitor is working properly in 
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the linear mode is to use the Enterprise 
logo which appears at switch-on. In order 
to check the colours without them chang- 
ing ‘all the time, you can press the HOLD 
key which freezes the display. The charac- 
ters of this logo go through ail the colour 
levels, so by repeately pressing HOLD to 
start and stop the display you can check 
the different colour levels. However, if you 
want to see all the colours on the screen at 
the same time, you can use the program on 
pages 93 and 94 in the Programmers 
Guide. 
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PROJECT 


J. Pilkington 

| describes the 
construction of a low 
cost, high 
performance 

X-Y plotter. 


While a printer is likely to remain the prime 
means of producing hard copy output from 
a computer system, interest in CAD and in 
the LOGO computer language means that 
a plotter is becoming an increasingly 
popular computer add-on. But while the 
cost of commercial plotters remains at the 
present high level few individual computer 
users will be able to afford this luxury. 

The alternative is to take the DIY route, 
which brings the price of a plotter down to 
a level which even the most cash starved 
micro user can afford. 

The design brief of the E&CM plotter 
included the requirement that the finished 
article should be fabricated from low cost 
components and that it should offer a 
potential performance similar to that of 
commercial designs. 

The finished design uses two stepper 
motors, each motor moving the pen in 
0.2mm steps both in the X and Y planes. 
This gives more than adequate resolution; 
the plotter, when drdwing geometric 
shapes such as squares, triangles etc. 
manages to end up at the starting point! 

The design as presented here, although 
offering excellent performance, is still cap- 
able of improvement. Therefore rather than 
giving a detailed description of the con- 
struction of the plotter, only broad 
guidelines will be provided. These will con- 
tain sufficient detail for readers to build the 
plotter as per the prototype yet will allow 
for improvement on the design it doesn't 
have to be a slavish copy of the original. 


“,.. Experiment with CAD 
software...” 


Building blocks 


This month we will show photographs of all 
the major sections of the plotter togehter 
with brief descriptions of their construc- 
tion. Next month we will provide detailed 
drawings of the mechanisms together with 
details of the circuit necessary to interface 
the plotter to the BBC micro, 


; 


PLOTTER . 


: 


The general view of the plotter reveals 
that the basic mechanism is built from 
‘Swish’ plastic curtain track glued to a 
base board formed from melamine-faced 
chip board. Extensive use is also made of 
the sliding fittings that are supplied with the 
track in order to save money. The curtain 
track is an ideal component for the plotter 
providing a smooth guide to the Y arm. 

The pen can be moved in four funda- 
mental directions or in combinations of 
these directions. It can be raised or low- 


ered and there is a home reference point’ 


is manufactured is elastic 
enough to give a good grip on the pen with- 
out the need to ream it out to the exact 
diameter. It is important though to make 
sure that the pen doesn’t move too much in 
its holder as the assembly changes its 
direction of movement. 

The pen holder is attached to the sol- 
enoid lever by the simple expedient of 
making a saw cut down one side of the 
block and using a blob of glue to attach this 
to the arm. This arrangement has proved 
perfectly satisfactory during use. 


tain track 


“,.. The plotter is built from low cost components yet 
offers a performance similar to commercial 
designs...” 


that can be used to confirm that the pen is 
on course at regular intervals during use. 


The pen carriage 


This assembly must be able to slide easily, 
have tie points at the front and back and 
have a bracket to hold the pen lifting sol- 
enoid. 

The best way to fabricate the pen car- 
riage is to first make a paper template and 
then use this to form the final component 
from a thin sheet of aluminium. The Radio 
Spares solenoid used in the prototype had 
two holes drilled and tapped in its frame 
and it was relatively easy to bolt this to the 
frame. 


The pen holder 


The holder was fashioned from a small 
length of curtain track cut down to a block 
with a pen drilled through it to take the pen 
used, The nylon track from which the cur- 
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Tensioning the cord 


The photographs show that the prototype 
design used elastic bands to tension the 
pulleys on the Y axis arm and a long 
threaded bolt on the X axis. In retrospect, 
an elastic band would probably have done 
the job for both axes. 

Next month — detailed diagrams of the 
major plotter components, details of the 
interface electronics and ideas for extena- 
ing the design. 

About the author — John Pilkington is 
Head of the Faculty of Design and Technol- 
ogy at St. Andrews Church of England 
School in Croydon. He designed and built 
the plotter on a five day workshop at an 
MEP centre. 

The author wishes to thank Mike sharp 
of Capital Region MicroElectronics for the 
design of the stepper motor interface and 
the sample program (to be given next 
month). 
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THE DIAGRAM 


DIAGNOSED 


Mike James concludes his voyage around the BBC micro’s circuit 
diagram with a description of the various 1/0 facilities offered by 


The analogue port provided by the A to D 
converter chip (IC73) is very simple. Its 
| data and control registers are connected to 
the system data bus and its address is 
decoded by !C24 as already described. 
The end of conversion signal is connected 
to CB1 of the system VIA. Thus conversion 
consists of writing data to the control regis- 
ter, waiting for the end of conversion signal 
and then reading the data. The only point 
worth noting is the need to derive separate 
read and write strobes for this chip, a task 
undertaken by IC77 in the disk controller 
circuit. Problems and solutions to the 
instability of the voltage reference pro- 
vided by D6 to D8 have already been 
described in E&CM a number of times. 
The sound chip, IC 18, is interfaced to the 
system via the slow data bus provided by 
the A side of the system VIA. (Notice that 
this means that the sound chip doesn’t 
appear in the BBC Micro’s memory map.) 
The sound chip is selected by the address- 
able latch as already described. Analogue 
processing is provided by C17 and IC19. 
Notice that there is a volume control (VR1) 
just before the final stage of amplification. 


Cassette and serial 1/0 


The cassette and serial interface is pro- 
vided mainly by the serial ULA IC7 anda 
standard 6850 ACIA IC4. The ACIA is con- 
nected to the system data bus and is 
selected by IC26 as described earlier. 
What is interesting about this configuration 
is the way that the ULA takes the signals 
from the ACIA and sends them to provide a, 
cassette interface. The serial ULA con- 
tains a baud rate generator, tone detector, 
data separator and a sine wave synth- 
esiser. This combination provides a 
sophisticated serial interface (with soft- 
ware programmable baud rates) and a very 
reliable cassette interface. When writing to 
the cassette the serial data drom the ACIA 
simply controls the frequency produced by 
the sine wave generator in the serial ULA. 
When reading data from the cassette, the 
data separator changes the audio tones 
into a serial data stream and aclock signal. 
The serial data stream is applied to the 
serial input of the ACIA and the clock 
pulses to the receive clock input. In this 


the computer. 


way the data recovery from the cassette is 
very tolerant of speed fluctuations. The 
analogue side of the circuit is composed of 
IC35 and two transistors Q1 and Q2. The 
cassette motor is controlled by a small 
relay driven by Q3. The signal side of the 
RS423 interface is provided by IC74 and 
IC75. 


The user VIA & 1MHz bus 


The second VIA in the system is dedicated 
to providing an eight-bit user port and a 
standard Centronics printer interface. It is 
connected to the system data bus and itis 
selected by !C24. The printer port is 
formed from the A side data lines, buffered 
by IC70 and CA1 and CA2 for handshak- 
ing. Notice that CA2 is buffered by IC27 
and a transistor (Q11) to increase its cur- 
rent drive capability. The user port is pro- 
vided by all of the B side lines PBO to PB7 
and CB1 and CB2. Notice that the user 
port is not buffered in any way and there- 
fore has limited current drive. On the plus 
side the lack of buffering means that any 
data line in the user port can be used for 
input or output as desired. 

The 1MHz bus provides a fully buffered 
(IC71) subset (AO to A7) of the system 
address bus and a fully buffered (IC72) 
copy of the system data bus. Two addi- 
tional select lines are provided by IC20 for 
the Fred and Jim I/O areas. Using these 
selects and the eight address lines two 256 


“,.. Understanding circuit 
operation is rewarding ..” 


byte I/O areas can be created ~ one from 
FCOO and one from FDOO. The only other 
signal in the 1MHz bus worth a mention is 
the analogue input which is mixed with the 
output of the sound generator by a resis- 
tive mixer following IC17. 

The Tube is another interface bus like the 
1MHz bus but in this case it is not buffered 
in any way. A full copy of the data bus and 
lines AO to A7 of the address bus is pro- 
vided. In normal operation only 32 bytes of 
address space are allocated to the Tube 
but it is possible to disable a section of OS 
ROM (IC51) so that the Tube can make use 
of its full 256 byte addressing range. 
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The keyboard 


The keyboard is interfaced to the rest of the 
system by the system VIA (IC3 but for most 
of the time it is ‘free running’. In free run- 
ning mode a four-bit counter (ICtk) is 
clocked at 1MHz and its output is applied 
to a one of sixteen selector (IC3k). In this 
way each column line of the keyboard is 
made active in turn. Any keypresses short 
a column line to a row line and this event is 
detected by IC4k which sends a signal to 
the system VIA which then causes an inter- 
rupt. Following a keyboard interrupt the 
free running mode is stopped and the 
keyboard handling software causes the 
processor to load column numbers directly 
into the four bit counter and row numbers 
directly into a one of eight selector (IC2k). 


“4... The BBC micro is still 
one of the most innovative 
micro computer 
designs...” 


In this way the the processor can test each 
key in turn to discover if it is pressed or not. 
(A pressed key will connect a row and 
column and when this combination is 
tested a pulse will be sent to the system 
VIA by IC-4k). 


Three areas of the BBC Micro's circuit 
have not been described ~ the disk inter- 
face, the speech synthesiser and the 
Econet interface. Each of these is almost a 
complete system in itself and as such is 
beyond the scope of this introduction. 
However they are included in the circuit 
diagram and if you know how they are used 
you should have no trouble in following the 
way that they fit into the rest of the system. 

All areas of the circuit that have been 
covered have only been done so very 
briefly. For a more detailed and leisurely 
discussion of the BBC Micro’s hardware 
{and software) see my book “The BBC 
Micro: an expert guide” published by 
Granada (1983). 
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CENTRONICS 


WITH THE 


Low cost and straightforward 
construction are the keynotes of this 
project. 


We apologise ta the author of this project - we have mislaid your name and address. Please get in 
touch with us as soon as possible. To all potential contributers, please print your name and address 
on ALL listings, diagrams etc submitted for publication. 


The printer interface built into the Commo- 
dore 64 computer is a serial type designed 
to the RS232 standard. For the many 
CBMG64 owners who own or have access to 
a printer with the more common. Cen- 
tronics parallel interface this is a cause of 
annoyance. ; 

Fortunately for this group of ’64 users 
the computer’s user port can provide all of 
the signals that go to make up the Cen- 
tronics control and data lines; it is only 
necessary to add a low cost interface and 
some software to meet the full Centronics 
standard. 

Apart from the eight data output lines, a 
minimal Centronics interface must provide 
BUSY, ACKNOWLEDGE and DATA 
STROBE lines. BUSY is used to indicate to 
the computer that no data can be 
accepted, DATA STROBE loads the printer 
buffer with the byte on the data lines, while 
ACKNOWLEDGE is a negative pulse to 
indicate that a byte has been stored and 
that the printer is ready for another byte. 


TABLE 1 
fF _centonees | coMMopore | 
fom] _runcrion | pw | _FuNcTON 


DATASTROBE 
DATABIT 1 
DATABIT 2 
DATABIT3 
DATABIT 4 
DATABIT5 
DATABIT6 
DATABIT7 
DATABIT8 

ACKNOWLEDGE 
BUSY 
ov 


OOIAALWN, 
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The user port of the CBM64 can provide 
all of these signals with the minimum of 
additional hardware and software. The 
6526 PIA provides the required lines for 
handshaking: PC2 goes low for one cycle 
whenever the port is written to and so is 
ideal for DATA STROBE; FLAG is a nega- 
tive edge sensitive input which sets a flag 
on the occurance of a negative edge and 
so is well suited to implementing the 
ACKNOWLEDGE line. The flag bit is bit 
four of the 6526’s CRA located in CIA2. The 


only signal left to assign is the BUSY line 
from the printer, this is connected to bit 2 
{PA2) of port A. 

The only hardware requirement is to buf- 
fer all lines into and out of the computer. 
This is achieved by the use of two open 


oe ers 


Figure 1. Circuit diagram of the interface. 
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oA 


collector drivers (IC 1,2) and the printer pro- 
vides the necessary pull up resistors on all 
lines. The only other requirement is that the ' 
very narrow output pulse from PC2 is 
stretched — achieved by the use of the 
monostable IC3. 
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The circuit diagram of the interface elec- 
tronics is shown in Figure 1. As the’ circuit 
consists of only three ICs it wasn’t neces- 
sary to design a PCB. Instead it’s 
suggested that you build it up on a small 
piece of Veroboard, 

Table 1 gives details of the CBM64’s 
user port connections, for details of the 
connections to the printer refer to the man- 
ual supplied with the equipment. 

After carefully checking the assembled 
interface it is time to test the project — for 
this it is necessary to enter the software. 

The easiest way of driving the printer is 
to change the output vector at $0326. By 


November 1984 
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changing the value held in this location it is 
possible to send to the printer all the output 
that would under normal circumstances go 
to the screen. A potential snag is that most 


“,.. The interface works 
perfectly with Easy 
Script...” 


users will not require that the printer is ‘on’ 
all the time. To overcome this problem, bit 
1 of memory location 169 is used as a 
printer on/off toggle. With the bit set to 1 


E&CM PCB SERVICE 


the printer is on and all screen output will 
instead be routed to the printer. 

This may throw up yet another problem 
in that many printers will start to do strange 
things if some of the characters in the 
CBM'’s character set are not trapped. It is 
necessary to trap all non-printable charac- 
ters such as the cursor control characters — 
users of the interface must pay attention to 
this point. 

As shown the interface works with Easy 
Script without the need for the printer 
driver as the trapping of non-printable 
codes is already taken care of within this 
program. 


October 1983 December 1984 
BBC EPROM Programmer .....c.eccegerreerereeeeeenss £666 Amstrad CPC464 AUD ..csccccscecssissestsrensstersannecseseeess £4010 
December 1983 January 1985 
i ¥ CBM 64 I/O Port ........... we 

BBC Sideways RAM u..wececeenreseaes £048 Spacdy EPROM Blower... 
February 1984 a — 
BBC Sideways ROM Board ............:.scccessereesreseres F013 HOW TO ORDER 
March 1984 List the boards required and add 50p post and packing 
Spectrum Cassette Controller ....eccscsesssesesescseeeeees £2.59 | charge to the total cost of the boards. Send your order with 
April 1984 | a cheque or postal order to: 
Commodore A/D .......cccceceessessessensseeserssseessertevereees, L2AS | E&CM PCB Service, Priory Court, 
May 1984 | 30-32 Farringdon Lane, London EC1R 3AU 
DIGITS I frarocesicsctettect de vescnakiatc cost omy woradvecraensatune | Telephone: 01-251 6222 
Spectrum Diary . l Please supply the following PCBs: 
GERIORICS BUTTED sescsaspussnnscxsnsicttanctcnacncdatecns | 
Mains Data Link (2 Boards) ......csssssestsseeseceeeeeceees £4.72 | Post & Packing 50p 
July 1984 . 
IR Data Link (2 Boards) .......... cesses £3.95 I, ; TOTAL £ 
August 1984 PG cic ccesereoregeseereaemenpens Date scnssazssarisns snc 
Robot: Wall BUNGE! ccavsiiacusnsnmectviezeretin dinates Sear | INGIMIE: acces ctarcdvastanttiteresinsvudicaiivnitieniecamecss (please print) 
September 1984 : Add 
Spectrum Frequency Meter ......cssssssescscecssseeeseeeeeeee £3.61 | HSS ooecasiissessivussatadianassamnettad atures manaseneitiohinetis’ 
October 1984 | 
EPROM Simulator occ cccccseeeeeeeseeeterereerens £5.85 | 

| 
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From a gentle purr to a mighty roar, 
the tightly controlled power of the 
beast is yours to command! 


A new range of superb quality loudspeakers. 
* Virtually indestructible high temperature 
voice-coil reinforced with glass-fibre 
»* 100% heat overload tolerance 
» Advanced technology magnet system 
* Rigid cast alloy chassis 
* Linen or Plastiflex elastomer surrounds 
* 5-year guarantee (in addition to statutory rights) 
Available in 5, 8, 10, 12, 15 and 18 inch models with 80. and some 162 
impedances and with input powers ranging from 50W to 300W e.g. 
Sin. SOW 95dB 81): XG3QN / 162: XG40T £17.95§ 
Bin. 100W 98dB 81): XG43W £29.95§ 
10in. 100W 100dB 8: XG46A £29,95§ 
12in. 100W 101dB 82: XG49D £29.95§ 
12in, Twin Cone 100W 100dB 81): XG5OE / 160: XG51F £31.95§ 
Note - the output power doubles for each 30B increase (ref 1W @ 1m). 


A new range of very high quality multimeters offering truly amazing 
quality at the price. 


Pocket Multimeter, 16 ranges, 200000/V DC/AC £6.95§ (YJO6G) 

M-102BZ with Continuity buzzer, battery tester and 10A DC range, 23 ranges, 
20,0000/V DC £14.95§ (YJO7H) 

M-2020S with Transistor, Diode & LED tester and 10A DC range, 27 ranges 
20,0002/V DC £19.95§ (YJO8J) 

M-5050E Electronic Multimeter with very high impedance, FET input, 53 
ranges including peak-to-peak AC, centre-zero and 12A AC/DC ranges 
£34.95§ (YJO9K) 

M-5010 Digital Multimeter with 31 ranges including 209 and 20uA DC/AC FSD 
ranges, continuity buzzer, diode test, and gold-plated PCB for long-term 
reliability and consistent high accuracy (0.25% +1 digit DCV) £42.50§ (YJ10L) 


N.B. All our prices include VAT and Carriage. A 50p handling charge must be 
added if your total order is less than £5 on mail order (except catalogue). 


Mail Order: P.O. Box 3, Rayleigh, Essex SS6 LR. Tel: Southend (0702) 552911 
SHOPS 

© BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356 7292. 

© LONDON 159-161 King Street, Hammersmith, W6. Tel: 01-748 0926. 

© MANCHESTER 8 Oxford Road, Tel: 061-236 0281. 

® SOUTHAMPTON 46-48 Bevois Valley Road, Tel: 0703 25831. 

® SOUTHEND 282-284 London Rd, Westcliff-on-Sea, Essex. Tel: 0702-554000 
Shops closed all day Monday. 


§ Indicates that a lower price is available in our shops. 


All offers subject to availability. 


Our huge range of top quality electronic components at very competitive 
prices are all detailed in our catalogue, and with well over 600 new lines 
in our 1985 edition and many design improvements, it’s well worth 
getting a copy. Here are just a few examples from the catalogue. 

(The items below are NOT kits). 

* Most phono and jack plugs now with integral strain relief sleeve - gold-plated 
types also available from 14p (gold from 70p) 

* Stereo Disco Mixer with cross-fade, talk-over, cue monitoring, aux input, 
slide controls. Only £58.95 (AF99H) 


* 10-Channel Stereo Graphic Equalisers - 3 models - basic; with peak level 
meter; and with spectrum analyser - from £77.95 


* Digital Delay Line permits Slap-back, Doubling, Flanging, Chorus and Echo. 
11 controls. Only £195.00 (AF98G) 
* Video Enhancer improves picture quality when recording from one VTR to 
another, and with TV's with monitor input. Only 28.95 (XG59P) 
* Detailed descriptions of the exciting new 74HC range of IC's which combine 
the advantages of CMOS and TTL. From 46p 
* Keyboards: sloping keys, two-tone grey, mounted in steel frame, very smart 
cases (extra) available. 61 keys, only £33.95 (YJ12N) 

79 keys, only £37.95 (YJ13P) 
* 1% Resistors now 50ppmi°C, 0.4W, only 2p each! 
* Auto transformers 120/240V 50VA, £10.75§ (YU5S6L). 100VA £14,95§ 
(YJ57M). 150VA £16.95§ (YU58N), 250VA £21 .95§ (YJ59P). 
* Digital Clinical Thermometer. Only £13.95 (FK51F) 


Check our 1985 Catalogue 
for all our other fascinating 
new lines. 


— 


ili 
®@ Phone before 2pm for 
same day despatch. 


Pick up a copy now at any branch of W.H. 
Smith or in one of our shops. The price is 
still just £1.35, or £1.75 by post from our 
Rayleigh address (quote CA02C). 


Post this coupon now for your copy of the 1985 catalogue. 
Price £1.35 + 40p post and packing. If you live outside the U.K. 
send £2.40 or 11 International Reply Coupons. | enclose £1.75, 


EGMO5S 


Prices firm until Aug 10 1985. 


